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Foreword 


Healtli  of  militai'v  |HMsoim»‘l  is  oiu*  c»f  the  tiist  iiopoitaiit  matters  to  he 
I'onsitleivtl  in  the  hiiihlup.  (h'velopment,  ami  aetiv  e  operat  ions  of  militarv  forees. 

Any  historv  of  the  Medical  iVpartinent  of  the  I'nited  States  Arniv  in 
W  or  Id  M’  ar  II  must  present  the  more  important  peivonal  liealth  considerations 
which  inHnence<l  :lie  smn-total  ami  day-to-tlay  life  ami  experieme  of  officers 
and  men  in  the  Army.  Kach  contrilmted  in  ds  own  way  to  the  overall 
etFectiveness  of  onr  troops. 

While  such  matters  as  personal  hyjriene.  immunization.  fo(»d  and  nutrition, 
prevention  t)f  injniy.  and  preventive  psychiatry  -to  mention  a  few — were  of 
hroad  interest  ami  concern  to  many  within  the  .Vrmy.  their  iletailed  proj^ram  of 
develivpinent  and  inanaj'cnn'nt  on  a  scale  of  size.  s«ope.  and  ramitications  never 
Ivefore  attempted  -or  fnlly  envisioiual — was  jtrimarily  the  resjvonsihility  of 
the  .Metlical  Department.  In  carrying  out  these  responsibilities  it  slnadvl 
always  1h*  ivinemlH'red  that  while  vlealin*;  with  the  cohl  realities  of  war.  the 
Medical  Department  hy  expectation  and  luH-essity  alsovloalf  with  the  complexi¬ 
ties  revolvinjr  alamt  the  physical,  mental,  and  moral  constitution  of  man. 

The  objectives  of  military  prevetvtive  mevlicine.  naniely  the  prevention  or 
coivtrol  of  diseas*'  and  injury  amon*;  the  memla'is  of  the  militarv  forces,  the 
maintenance  and  coiiservation  of  health,  ami  the  physical  and  mental  fitness 
of  the  troops,  providevi  the  }:tiidin;r  keynote  to  the  |)ersonal  health  projrrnm 
throu^lu'ut  the  war. 

Principles  of  [versonal  health  maintenance  weiv  established  and  practiced 
in  the  .\rmy  hvi'p  iH'fore  the  onset  of  hostilities  of  World  War  II.  The.se  were 
cotitinuevl  on  an  expamled  scale  and  others  were  develoj>e«l  as  the  situation 
revpiired  anvl  as  time  and  circumstances  permitte<l.  Valuable  as.sistance  and 
coojM'ration  was  extemled  to  the  Medical  Department  by  many  allied  health 
a;;encies,  Iti  some  instances,  as  mijrht  Ih'  expwted,  divergencies  of  opinion 
prevailed  as  to  the  projH'r  courses  of  action.  .\s  in  any  ciunparable  situation, 
there  were  some  errors  of  omission  or  commission,  despite  every  effort  to  avoid 
them.  Many  j'roblents  were  unfolded  and  revealed  for  the  first  time,  and,  in 
not  all  cases  were  completely  satisfactory  st>lutions  forthconiinj;.  Many  and 
varied  forces  and  exi«rencies  of  war,  both  at  home  and  overseas,  aided  as  well 
as  militated  against  the  |>erfect  answer  to  and  implementati«)n  of  the  .Vrmy's 
personal  health  proirram.  Fiii  ther  study  ami  re-earch,  c<mrdinate<l  application 
of  practical  methovls,  and  fidl  indiH  trination  of  all  concerned  within  the  Artny 
are  es.sential  for  the  continued  success  of  this  projrram  in  the  futurt'. 
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FOREWORD 


This  volume  lulmirably  discusses  in  proper  pers{>ective  the  major  problems 
encountered  and  the  measures  taken  by  the  Medical  Department  to  safeguard 
the  fjersonal  health  of  all  Arm>  |)ersonnel  during  the  [)eriod  of  World  War  II. 
The  results  form  a  splendid  record  of  which  the  nation  can  be  proud,  and  a 
pattern  which  should  be  carefully  studied  by  those  who  plan  the  health  ])rogram 
of  future  military  forces. 

GP:()RGE  E.  ARMSTRONG 
Major  General,  Ignited  States  Army 
The  Surgeon  General 


Preface 


The  lomplexities  of  the  theory  and  practice  of  luilitarv  preventive  medi¬ 
cine  wei-e  well  demonstrated  durinj;  World  War  II.  It  was  learned  and  re- 
learnecl  ilnrinj;  that  perio<l  that  etfective  prevention  and  control  of  disease  and 
injury  depends  upon  the  judicious,  timely,  and  vigorous  application  of  the  basic 
truths  and  principles  developed  in  the  various  disciplines  involved.  That  so 
iinch  re-learning  of  this  apparently  elementary  concept  was  required  was 
unfortunate,  if  for  no  other  reason  than  that  it  was  wa.steful  of  time  and  energy. 
It  is  principally  this  that  demands  the  study,  evaluation,  and  recording  of  the 
ex|>eriences  of  that  time.  These  experiences  arranged  themselves  generally 
and  quite  naturally  into  the  triad  of  epidemiology,  environmental  sanitation, 
and  j)ersonal  health  measures. 

It  is  with  the  last  of  the  triad  that  this  volume  is  concerned.  Grouped 
within  it  are  the  accounts  of  the  policies  and  practices  concerned  with  the  vari¬ 
ous  direct  personal  aspects  of  preventive  medicine  as  it  was  applied  for  the 
T'nited  States  Army  during  the  war  perhal.  It  is  hoj^ed  that  this  concentration 
of  these  highly  personalized  prwedures — ranging  from  personnel  selection 
through  nutrition  and  clothing  to  the  stimulation  of  specific  individual  immu¬ 
nity  through  immunization — emphasizes  that  preventive  medicine  is  more  than 
the  sanitation  of  the  environment  and  that  the  prevention  of  the  disease  is  more 
to  be  desired  tb.an  the  nice  description  of  the  epidemic  and  its  control.  This 
volume  will  serve  a  useful  purpose  if  those  who  need  to  learn  will  read  it  and 
if  those  who  read  are  willing  to  benefit  from  the  exi)eriences,  mistakes,  and 
I’epetitive  efforts  of  the  past. 

The  authoi-s  of  the  various  chapters  were  chosen  because  of  their  peculiar 
qualifications  to  deal  with  their  allotted  subjects.  They  need  no  introduction 
here.  They  alone,  however,  did  not  nor  could  they  have  accomplished  this  work 
unaided.  Much  cre<lit  and  appi'eciation  are  due  to  the  many  others  who 
through  their  advice,  guidance,  and  review's  helped  materially  in  the  prepara¬ 
tion  of  this  work.  If  any  of  these  are  not  named  here,  apc  logies  as  well  as 
thanks  are  due.  .Specifically,  the  most  sincere  thanks  and  appreciation  of  the 
authors  and  editors  are  due  to  the  following  reviewers:  1 1.  Col.  William  H. 
Anderson,  MC,  C,SA ;  Dr.  William  Ashe:  I)r.  Stanhope  T*ayne-Jones;  Prof. 
Georges  F.  Doriot;  Dr.  John  F.  Gordon;  Dr.  Wendell  Grilhth;  Dr.  Anthony 
J.  Lanza:  Dr.  Karl  K.  Lundeberg;  Col.  Clark  B.  Meador,  MC,  USA;  Dr.  Her¬ 
bert  Pollack;  Dr.  Klliott  S.  A.  Robinson;  Dr.  Harvey  J.  Tompkins;  Dr. 
1  iouglass  W.  Walker ;  and  Col.  Tom  F.  Whayne,  MC,  USA. 
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PREFACE 


The  editorial  office  at  the  Medical  College  of  Virginia  was  provided  with 
the  facilities  and  staff  necessary  for  carrying  out  this  project  through  the 
wholehearted  cooperation  of  Dr.  William  T.  Sanger,  President,  and  Maj.  Gen. 
William  F.  Tompkins,  Comptroller.  Their  great  interest  and  encouragement 
have  been  warmly  appreciated.  Thanks  also  are  due  to  Mir.  Jacqueline  Pate, 
Mrs.  Geraldine  Glick,  Mrs.  Jeannette  Martin,  and  Mrs.  Virginia  Wilson  for 
their  secretarial  work  in  the  editorial  office. 

All  of  the  statistical  data  in  this  volume,  except  as  otherwise  indicated, 
were  provided  or  reviewed  by  Mr.  E.  L.  Hamilton,  Chief,  Mr.  A.  J.  McDowell, 
Assistant  Chief,  Mr.  M.  C.  Rossoff,  and  members  of  the  staff  of  Medical  Statis¬ 
tics  Division,  Office  of  The  Surgeon  General.  All  photographs  were  obtained 
from  Department  of  Defense  files  and  were  prepared  for  publication  by  the 
Anned  Forces  Institute  of  Pathology  under  the  direction  of  Mr.  Hei’man  Van 
Cott,  Chief,  Medical  Illustration  Service. 

The  advice  of  members  of  the  Preventive  Medicine  Division,  Office  of  The 
Surgeon  General,  who  willingly  gave  their  professional  help  throughout  the 
many  stages  of  processing  these  manuscripts  lias  been  most  valuable.  The 
staff  of  the  Archives  and  Research  Branch,  Historical  Unit.  Army  Medical 
Service,  who  screened  the  voluminous  wartime  records,  supplied  much  of  the 
source  material  and  references  to  authors.  General  administrative  support 
and  final  typing  was  performed  in  the  Administrative  Branch  of  the  Historical 
Unit  under  supervision  of  Mi’s,  ('atherine  F.  Marshall.  Mrs.  Hazel  G.  Hine 
served  as  editorial  clerk  for  this  volume. 

Arthur  P.  Loxg 
Colonel,  MC,USA 

26  April  1955 
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Introduction 

Colonel  Tom  F.  Whayne,  MC,  USA 

'Fhe  development  of  preventive  n\edk‘ine  bus  been  an  evolution  whivh 
progressed  rapidly  during  tlie  first  half  of  the  twentieth  century.  In  World 
War  I,  major  efforts  were  devoted  to  sanitary  science  and  to  the  control  of 
infections  diseases.  In  World  War  II,  preventive  medicine  emerged  as  a 
special  field  of  the  practice  of  medicine  having  to  do  with  all  of  the  factors 
that  influence  the  maintemuice  of  health  in  the  individual  and  in  the  military 
community.  These  factors  may  arise  from  physical  or  social  environment, 
may  be  inherent  in  people  as  i  ividuals  or  gi-oups,  or  may  be  those  activities 
or  procedures  which  directly  affect  the  health  and  well-being  of  military  per¬ 
sonnel  as  people.  It  is  the  latter  type  of  factors  with  which  the  authors  are 
concerned  in  this  volume. 

The  personal  health  of  those  coming  into  the  military  services  is  first 
influenced  by  the  manpower  selection  process.  Viewed  as  a  mass  procedure, 
selection  during  mobilization  has  unquestionably  established  that  the  study  of 
the  physical  and  mental  defects  of  e.xaminees,  whether  accepted  for  the  military 
service  or  not,  greatly  aids  in  determining  the  most  effective  health  maintenance 
programs  and  the  most  efficient  utilization  of  manpower. 

Personal  hygiene  in  the  military  sense  is  broad  of  scope.  It  includes  all 
of  the  measures  an  individual  may  utilize  to  maintain  or  improve  his  health. 
Thus  it  includes  personal  measures  to  prevent  or  control  disease  and  injur}-, 
the  maintenance  of  a  good  nutritional  state,  mental  hygiene,  and  the  proper 
wearing  of  clothing  to  avoid  trauma  from  heat  or  cold.  Because  of  the  per¬ 
sonal  nature  of  such  practices,  they  are  of  necessity  difficult  to  supervise. 
Health  education  and  training  for  personal  health  practices  overlap  and  it  is 
hard  to  evaluate  the  effectiveness  of  each.  The  results  of  good  or  poor  indi¬ 
vidual  or  group  practices  cannot  be  easily  measured  in  disease  or  injury 
incidence  in  a  causal  relationship,  yet  may  be  indirectly  responsible  for  much 
saving  of  time  or  for  much  noneffectiveness.  Moreover,  the  level  of  practice 
of  personal  health  measures  is  directly  related  to  unit  leadership. 

Since  American  forces  operated  on  a  global  basis  in  World  War  II,  in 
vastly  different  environments,  under  varying  degrees  of  stress,  and  often  with 
a  minimum  of  personal  supplies  and  equipment,  it  is  apparent  that  a  sensitive 
evaluation  of  personal  health  practices  of  the  Army  as  a  whole  is  not  feasible. 
Much  was  learned  and  recorded  which  should  serve  as  a  guide  for  the  future. 
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Hygiene,  sanitation,  control  of  the  environment,  disease  and  injury  prevention 
and  control,  immunization,  mental  hygiene,  maintenance  of  nutritional  status, 
and  other  practices  bearing  on  health  were  planned,  organized,  and  supported 
on  a  scale  never  before  necessary  in  ITnited  States  military  efforts.  Despite 
the  many  variables  involved  and  the  difficulty  of  amassing  irrefutable  evidence 
as  to  the  effectiveness  of  jiersonal  health  measures,  the  authors  oi  the  chapters 
of  this  volume  have  made  a  careful  effort  to  sift  the  experiences  of  World  War 
II,  and  to  evaluate  personal  health  measures  in  the  light  of  World  War  II 
conditions.  The  evidence  lends  added  weight  in  the  need  for  further  develop¬ 
ment  of  health  maintenance  practices  and  the  requirement  for  more  effective 
methods  of  health  education  in  the  armies  of  the  future. 


CHAPTER  I 


Manpower  Selection  and  the 
Preventative  Medicine  Prosram 

Gertrude  G.  Johnson* 

The  Surgeon  General  is  responsible  for  establishing  physical  standards  to 
prevent  induction,  enlistment,  or  coinniission  of  the  physically  and  mentally 
unfit.  The  Physical  Standards  Division  determines  the  standards  and  sui)cr- 
vises  their  administration.  The  maintenance  of  these  standanls  was  not  a 
function  of  the  Preventive  Medicine  Service  during  World  War  II,  but  the 
effectiveness  of  physical  and  psychiatric  screening  had  a  highly  important 
bearing  upon  preventive  medicine  and  materially  influenced  the  measures  and 
prot'edures  necessary  to  plan  and  carry  out  the  prevention  and  control  of  the 
acute  and  chronic  infections  which  condition  the  health  of  the  Army  and  the 
loss  of  manpower  and  man-days  in  military  operations. 

The  experience  of  the  Army  in  World  War  I  made  The  Surgeon  General 
particularly  aware  of  the  necessity  for  strict  screeJiing  against  tuberculosis. 
The  incitience  of  tiibercidosis  during  World  War  I  averaged  11  per  thousand 
per  year  and  before  World  War  I  was  over,  about  J1,000  soldiers  had  died  of 
tuberculosis.  Throughout  that  war,  tuberculosis  had  been  a  leading  cause  of 
disability  discharges,  accounting  for  P2.7  j)ercent  of  these.’  At  its  end.  the 
newly  organized  Veterans  Administration  had  inherited  a  huge  and  costly 
program  to  provide  medical  care  for  these  casualties. 

World  War  I  also  pointed  up  the  desirability  for  adequate  psychiatric 
screening.  .Vbout  12*2,000  men  were  hospitalized  as  neuropsychiatric  jiatients 
during  that  war.  It  has  lieen  estimated  that  around  34  percent  of  these  men 
luul  to  be  discharged.*  Py  1941  the  Federal  Government  had  paid  out  well 
over  1  billion  dollars  for  disability,  compensation,  and  hospital  treatment  of 
neuro|>syohiatric  pat  ients  who  were  World  W ar  I  veterans.* 

The  objective  of  physical  screening,  therefore,  was  to  eliminate  the  phys¬ 
ically  and  mentally  unfit  who  would  not  lie  capable  of  jierforming  a  useful 


•Historical  t’nlt.  .\rniy  Medical  Service. 

<  The  Medical  Peparfment  of  the  United  State*  Army  In  the  World  War.  WaahlnKton,  Government 
Printing  Office.  1028.  vol.  XV.  pt.  2.  Tnblea  4(1.  48.  50.  and  82. 

‘  Information  furnished  hy  Medical  Statistic*  nivl*lon.  Office  of  The  Sur(teon  General.  9  Feb  54. 
•  Mennln(ter.  William  C  :  Paychlatry  In  a  Troubled  World.  JJew  York.  The  Macmillan  Company. 
1948.  p.  267. 
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military  function,  and  also  those  who  ini^ht  reasonably  be  expected  to  break 
dow’n  while  on  active  duty.  This  would  provide  an  Army  most  likely  to  with¬ 
stand  the  physical  strain  and  other  exigencies  of  service  arid  would  also  avoid 
inducting  men  who  might  shortly  be  discharged  and  thereafter  be  eligible  for 
disability  payments  and  hospital  expenses  by  the  (Jovernment. 

The  Available  Manpower  Pool 

Both  the  needs  of  the  service  and  the  available  manpower  pool  fluctuated 
from  time  to  time.  The  Selective  Service  System  made  the  initial  classification 
of  registrants,  complying  with  current  requirements  set  by  Congress  as  to  age, 
occupation,  dejiendents,  and  education.  The  Army  determined  the  number  of 
men  needed  each  month,  specified  the  minimum  physical  and  mental  standards 
required  for  military  service,  and  conducted  the  physical  examinations.* 

"WHien  mobilization  was  ordered  in  the  fall  of  li)40,  the  basic  aim  was  to 
get  a  group  of  9oU,()00  highly  qualified  men  who  would  be  trained  for  1  year 
and  who  would  then  form  part  of  a  reserve  pool.  This  was  a  relatively  small 
number  to  take  out  of  the  manpower  pool  of  registrants  available  at  that  time, 
which  totaled  about  17,000,000.  It  was,  therefore,  possible  to  select  only  those 
who  would  be  able  to  enter  immediately  upon  a  period  of  intensive  training  and 
who  could  reasonably  be  exfiected  to  remain  fit  for  a  period  of  years  thereafter. 
Consequently  no  reparative  or  therapeutic  work  was  considered ;  standards  were 
set  high ;  and  psychiatric  screening  was  designed  so  as  to  exclude  anyone  who 
might  not  respond  well  to  Army  life. 

After  the  United  States  entered  the  war,  the  picture  changed  radically. 
A  large  Army  w'as  needed  immediately.  About  3,800,000  men  entered  the 
Army  during  1942,  through  inductions  and  enlistments.  Physical  standards 
had  to  be  lowered  to  get  the  number  of  men  needed,  and  limited  service  personnel 
were  accepted  at  a  fixed  percentage  of  the  quota. 

Industry  and  agriculture  also  expanded  to  keep  pace  with  the  enlarged 
Army.  A  great  elTort  was  made  to  increase  the  available  manpower  pool. 
W omen  formed  the  greatest  labor  reserve  in  the  Ignited  States  and  hundreds  of 
thousands  became  industrial  workei’s.  IVomen's  branches  were  formed,  on  a 
volunteer  basis,  for  the  Army,  including  Air  Force,  and  for  the  Xavy,  including 
Marines  and  Coast  Guard.  Labor  was  also  drawni  from  the  previously  unem¬ 
ployed  group  and  from  the  older  age  brackets.  There  was  a  decrease  in  civilian 
activities  and  in  self-employment.  To  make  the  best  possible  tise  of  the  labor 
available,  the  work  week  was  lengthened  to  48  hours. 

The  Army  and  the  Xavy  (including  Marine  Corps  and  Coast  Guard)  com¬ 
peted  for  manpower  through  voluntary  enlistments.  The  Army  offered  a  choice 

*  I'p  to  January  1042,  the  m.';in  medical  examination  was  made  by  the  local  boards  of  Selective 
Service  and  the  Army’s  function  was  limited  to  the  final  physical  examination.  After  that  date,  how¬ 
ever,  the  whole  medical  processlnif  was  taken  over  by  the  Army,  and  the  function  of  the  local  boards 
was  limited  to  elimination  of  the  obviously  dlsquallfyinK  defects. 
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of  assignment  to  the  Grouml,  Air,  or  Service  Forces  as  n’l  [;.Juceinent ;  most 
Army  volunteers  chose  the  Air  Forces.  Since  the  physical  and  mental  standards 
for  enlistnjent  in  the  Navy  and  Army  Air  Forces-  were  hi^rher  tlian  the  general 
1’equii‘ements  for  induction,  tlie  result  was  that  they  were  able  to  obtain  men  of 
better  physical  and  mental  caliber  th-  n  were  the  Ground  and  Servit^e  F'orces.® 
Lack  oi  control  over  the  number  of  available  men  ami  the  resultant  inability  to 
plan  accurately  laid  a.,  .indue  burden  upon  Selective  Service  machinery. 
President  Roosevelt  "  therefore,  in  DecemWr  1942,  stopped  all  voluntary  en- 
li.stments  of  men  between  18  and  38.  Registrants  were  thereafter  processed 
through  ."'ciective  Service  and  allotted  to  Army  and  Navy  according  to  estab- 
libi  led  quotas. 

The  manpower  -shortage  seemed  .so  acute  by  tl><»  p^'d  of  194.8  that  Congre.ss 
directed  the  appointment  of  a  commission  to  study  requiretnents  for  the  Armed 
Forces.’  It  was  hoped  that  some  of  the  large  grouj)  i‘eje<‘ted  for  physical 
reasons  (estimated  at  that  time  at  3,0()0,0(K))  could  be  inducted,  especially  for 
limited  service.  The  commission  reported  that  existing  physical  requirements 
could  not  be  reduced  further  without  impairment  of  efficiency.  The  chief 
need,  the  report  concluded,  was  for  men  for  general  duty.*  As  a  result,  it  be¬ 
came  routine  j)rocedure  to  induct  men  with  dependents;  deferments  for  essen¬ 
tial  industries  were  more  strictly  scrutinized. 

By  the  middle  of  1944,  the  Army  had  attained  the  bulk  of  its  procurement 
objective.  With  offensives  on  all  fighting  fronts,  it  urgently  neetled  young 
men  as  replacements.  K.xemptions  for  those  under  26  were  rigidly  screened; 
deferments  in  older  age  groups  were  liberalized.  Men  becoming  of  age  for 
registration  wei’e  the  chief  source  of  replacements  for  the  Armed  Forces.  Con¬ 
currently  many  were  being  discharged,  primarily  for  physical  reasons,  and  be¬ 
came  available  as  civilian  labor.  When  once  again  the  Army's  mission  changed 
after  the  defeat  of  Gernnuiy,  it  was  possible  to  use  more  limited  service  person¬ 
nel,  and  induction  of  such  men  was  resumed. 

Throughout  the  period  of  mobilization  and  war  Selective  Service  inain- 
tainetl  a  continuous  program  of  registering,  classifying,  and  reclassifying. 
Registrants  were  not  considered  frozen  in  one  category,  but  were  constantly 
screene<l  and  reevaluated. 

Physical  Standards  for  Induction 

Basic  j)hysical  standards  foi-  induction  were  published  in  August  1940  as 
Mobilization  Regulations  ( MR)  1-9  in  anticipation  of  the  passage  of  the  Selec- 

•  Karplnos,  B,  I>.  ;  KrnluiiUan  of  the  physical  fltneSK  of  preHpnt-day  Indiicteea.  U.  S.  Armed  Forces 
.Med,  J.  4  :  41.1-4.10,  Mar  lOS.I. 

•  E.xpcutlve  Order  9270,  !5  Ilec  42. 

^  Amendment  to  Selective  TralnlnR  and  Service  Act  of  1940,  Public  I,.aw  197,  78th  Congress,  ap¬ 
proved  5  Dec  43. 

•  Selective  Service  as  the  Tide  of  War  Turns,  The  .Ird  Report  of  the  Director  of  Selective  Service 
1043-1944.  Washington,  Government  Printing  Offlee,  1945.  p.  .15. 
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tive  Training;  and  Service  Act.  The  President  declared  them  i)art  of  Selective 
Service  regulations®  and  they  were  used  both  by  examining  physicians  of  the 
local  boards  and  by  Army  induction  examiners. 

Mobilization  Regulations  1-9  went  through  several  major  revisions  during 
the  war  and  were  also  amended  from  time  to  time  by  War  Department  directive 
with  respect  to  specific  items.  Although  for  some  conditions  very  sharp  lines 
of  demarcation  were  drawn,  the  introduction  to  eardi  of  the  published  regula¬ 
tions  stated  that  they  were  to  constitute  a  guide  to  the  medical  examiner.  It 
was  expected  that  he  would  exercise  his  j)rofessional  judgment.  In  many 
instances  it  was  the  degree  of  incapacity  which  led  to  classification  for  general 
or  limited  service,  or  for  rejection.  An  analysis  for  rejection  for  cardiovas¬ 
cular  disordeis  showed  a  particularly  wide  range  of  professional  difference  of 
opinion  np<»n  what  would  be  disqualifying.’®  If  the  examining  physician 
believed  that  the  general  condition  of  the  man  would  not  allow  him  to  ])erform 
satisfactorily,  he  could  recommend  rejection,  even  though  no  specific  item  was 
the  cause. 

The  examiner’s  rigid  or  liberal  interpretation  of  existing  standards,  shift¬ 
ing  with  the  need  to  fill  a  quota,  in  effect  caused  these  to  fluctuate.  The  most 
drastic  changes  in  the  regulations  themselves  were  those  relating  to  visual 
acuity  and  dental  requirements.  The  first  MR  1-9  in  August  1940  set  the 
minimum  dental  requirements  at  a  total  of  6  masticating  teeth  and  6  incisor 
teeth  properly  opposed.  As  soon  as  the  first  statistics  were  available,  it  was 
discovered  that  failure  to  meet  these  requirements  had  resulted  in  rejection  of 
approximately  9  percent  of  those  examined.  If  that  standard  had  been  main¬ 
tained,  it  has  been  estimated  that  by  the  end  of  1943  nearly  1,000,000  men 
who  were  inducted  under  the  liberalized  dental  standards  would  have  been 
lost  to  the  service."  Dental  requirements  were  revised  downward,  and  an 
extensive  reparative  program  by  the  Dental  Corps  initiated,  until  in  October 
1942  a  man  completely  edentulous  could  be  inducted  if  his  condition  was 
corrected  or  correctable  by  dentures."* 

In  1940  minimum  visual  acuity  for  general  service  was  set  at  20/100  in 
each  eye  without  glasses,  if  correctable  to  20/40  bilaterally.  This  was  the 
second  most  important  cause  for  rejection,  and  these  requirements  were 
progressively  lowered.  The  lowest  visual  acuity  requirements  were  reached  in 
April  1944,'®  when  20/200  in  each  eye,  or  20/100  in  one  eye  and  20/400  in  the 
second  eye  (if  correctable  to  20/40  in  each  eye,  20/30  in  the  right  and  20/70  in 
the  left,  or  20/20  in  the  right  and  20/400  in  the  left),  was  sufficient  for  general 


•Executive  Order  8570,  18  Oct  40. 

'“Levy.  R.  L.,  Stroud.  W.  I).,  and  White.  I».  1>.  :  Report  of  reexunilnatlon  of  4,904  men  dlHquilll- 
tled  for  (teneral  nillitar.v  service  because  of  the  diagnosis  of  cardiovascular  defects.  J.  A.  M.  A.  123: 
937-944.  11  Dec  43  :  and  1029-1035,  18  Dec  43. 

"  ASF  Monthl.v  Progress  Rpt,  Sec  7,  Health,  31  .?an  44. 

“  MR  1-9,  15  Oct  42. 

'»  MR  1-9,  19  Apr  44. 
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service.  The  registrant  did  not  have  to  supply  the  corrective  /rlasses  himself; 
the  Army  furnished  more  than  ‘J  million  paii*s  of  glasses. 

In  general,  no  registrant  with  an  acute  infectious  disease,  with  the  excep¬ 
tion  of  venereal  diseases  which  are  considered  separately,  was  to  be  inducted 
until  he  had  recovered  without  disqualifying  sequelae.  Although  intestinal 
j)arasites  were  not  considered  cause  for  rejection,  such  findings  were  to  be  noted 
on  the  record  so  that  medication  could  be  undertaken.  Other  parasitic  in¬ 
fections  such  as  filariasis,  trypanosomiasis,  amebiasis,  and  schistosomiasis  were 
cause  for  rejection. 

Tuhet'ouloiii.'t.  The  Subcommittee  on  Tuberculosis  of  the  National  Re- 
searcli  Council,  at  the  request  of  The  Surgeon  General,  made  recommendations 
legai'ding  screening  standards  for  tuberculosis.  The  aim  was  to  exclude  all 
men  with  active  tuberculosis  or  tuberculosis  of  doubtful  stability  that  might 
break  down  and  lead  to  active  disease  during  military  service.  At  the  same 
time  it  was  recognized  that  tuberculous  infiltrations  of  minor  extent  v/'*  in¬ 
frequently  heal  completely,  and  it  would  be  a  waste  of  manpower  to  reject  all 
persons  sliowing  any  traces  of  healed  tuberculous  lesions. 

The  1940  standards  included  detailed  instructions  on  the  physical  exami- 
jiation  of  lungs  by  palpation,  i)erc»ission,  and  auscultation  although  it  was 
recognized  that  these  methods  were  of  less  vahie  than  X-rav.  The  Subcom¬ 
mittee  on  Tuberculosis  pointed  out  that  at  least  75  percent  of  early  active 
tuberculosis  can  be  discovered  only  by  X-ray  examination,  and  that  about  1 
percent  of  the  male  population  of  military  age  has  active  tuberculosis.'* 

Examination  by  X-ray  was  carried  out  wherever  facilities  permitted  and 
in  all  doubtful  cases.  Approximately  1  million  men  were  inducted  without 
X-ray.'®  Many  of  these  however,  were  X-rayed  after  acceptance  at  reception  or 
basic  training  centers  and  those  found  to  have  active  tuberculosis  were  dis¬ 
charged.  In  March  1942  chest  X-ray  on  all  inductees  became  mandatory.'* 
The  criteria  for  rejection  were  made  arbitrary  because  induction  was  rapid 
and  many  of  the  roentgenologists  used  were  inexperienced  in  the  field.  The 
average  rejection  rate  for  tuberculosis  for  the  years  1942—45  was  approximately 
1  percent.  The  incidence  rate  of  tuberculosis  in  the  Army  during  those  years 
was  1.24  per  thousand,  approximately  one-ninth  that  of  World  War  I. 

A  roentgenogram  of  the  chest  was  made  a  routine  part  of  the  separation 
physical  examination  as  well.  Cases  of  active  tuberculosis  discovered  averaged 
1  per  thousand.  All  (hose  discovered  at  induction  centers  or  on  discharge 
were  required  to  be  reported  to  the  soldier’s  State  Board  of  Health,  thus 
advancing  the  cause  of  tuberculosis  control  in  the  nation  as  a  whole. 

“Minutes  of  Meetlnft,  NRC  Subcommittee  on  Tuberculosis,  23  Jul  40.  HD:  040(TB). 

“  Long,  E.  R..  and  Lew,  E.  A. :  Tuberculosis  In  the  Armed  Forces.  Am,  J.  Pub.  Health  35  :  469- 
479,  May  1945. 

“MR  1-9,  15  Mar  42. 
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It  cannot  be  claimed  that  the  examination  for  tuberculosis  as  conducted 
was  perfect.  A  considerable  number  of  men  with  small  active  tuberculous 
lesions  esc'aped  detection.*^  Hut  the  j;eneral  view  of  responsible  authorities 
was  that  the  sweenhig  proce.ss  was  a  highly  creditable  one,  that  it  eliminated  the 
overwhelming  majority  of  active  cases  sent  to  induction  stations,  and  provided 
a  body  of  troops  so  nearly  free  from  tuberculosis  that  further  infection  from 
exposure  in  the  Army  was  negligible."* 

Venereal  Disea.se.  According  to  the  physical  standards  in  effect  in  1940,’® 
registrants  with  any  form  of  venereal  disease  were  not  acceptable  for  general 
service.  Registrants  with  acute  or  chronic  syphilis,  including  latent  syphilis, 
were  classified  as  limited  service.  No  limited  service  registrants  were  called 
for  induction,  however,  until  July  194*2.  (lonorrhea  was  considered  a  remedial 
defect,  and  registrants  with  this  disease  were  temporarily  deferred  until  a  cure 
had  been  etl'ected. 

Several  things  happened  to  change  this  attitude.  One  was  pressure  of 
public  opinion  which  produced  a  flood  of  letters  o'  protest  against  a  policy 
which  seemed  to  penalize  good  conduct.  It  was  soon  obvious,  also,  that  a  num¬ 
ber  of  men,  otherwise  qualified,  were  l>eing  lost  to  the  services.-®  After  war 
was  declared,  and  the  limitations  of  American  manpower  became  evident, 
regulations  were  reviewed.  Some  draft  boards,  particularly  in  the  South,  were 
hard  pressed  to  meet  their  quotas  because  a  high  percentage  of  the  Negroes  in 
their  districts  were  infected. 

The  treatment  of  uncomplicated  venereal  diseases  was  very  much  simplified 
by  new  therapeutic  discoveries.  In  the  summer  of  1942  the  Medical  Depart¬ 
ment  conducted  an  experimental  program  of  inducting  men  with  venereal 
diseases  and  curing  them  before  they  reported  for  active  duty.  Since  successful 
results  were  achieved,  induction  boards  were  directed  to  accept  infected  men 
within  the  limits  of  facilities  for  their  treatment.  By  March  1943,  about  7,000 
ve  ereally  infected  men  were  inducted  into  the  Army.  About  4,500  of  these 
inductees  were  infected  with  syphilis.  The  induction  of  men  with  venereal 
disease  reached  its  peak  in  the  last  quarter  of  thai  year,  when  about  12,000  men 
with  venereal  disease  were  inducted  each  month.  By  the  end  of  the  first  half  of 
1944,  the  backlog  of  all  registrants  previously  rejected  for  venereal  disease  was 
completely  lescreened  and  inducted.  It  has  been  estimated  that  w-ith  the 
liberalization  of  the  standards  regarding  venereal  disease  the  Army  absorbed 

”  Myers,  J.  A.  :  Failure  to  detect  all  tuberculosis  on  Induction  to  military  service.  J.  I.ancet  64  : 
111-113,  Apr  1044. 

'*  lA)nK.  K.  R..  and  Hamilton,  E.  h.  :  A  review  of  Induction  and  discharge  examination  for  tubercu¬ 
losis  In  the  Army.  Am.  J.  Pub.  Health  37  :  412-420,  Apr  1947. 

«  WI)  Cir  117,  18  Oct  40. 

*>  Selective  Service  Me<i.  Statistics  Bull.  1,  10  Nov  41.  HD  :  327. 

See  footnote  11.  p.  4. 
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duriiijr  AVorld  War  II  somewlmt  over  ^(H), ()<)()  rejristniiits  who  hiul  venereal 
disease.” 

Psyrhiatric  Srn'enuKj.  During  the  first  *2  years  of  the  war  great  effort  was 
made  to  screen  ont  all  men  with  actual  mental  <lisordei’s,  also  those  with  psycho- 
neurotic  traits  which  might  make  it  <lifticult  for  them  to  adjust  to  Army  life. 
Hut  the  speed  of  induction,  lack  {)f  adecpiate  social  histories  of  the  registrants, 
and  shortage  of  trained  ()sychiatrist.s  made  it  very  difficult  to  make  a  definitive 
apprais{\l. 

The  Army  emphasized  that  men  with  psychoneurotic  traits  were  a  detri¬ 
ment  to  the  morale  of  a  unit,  were  likely  to  take  up  needed  hospital  beds,  and 
would  1)6  a  great  expense  to  the  (lovernment  if  they  had  to  l)e  discharged  as 
psychiatric  patients.-’  C^omplaints  were  received  from  combat  officei-s  who  had 
in  their  commands  some  of  the  men  who  had  been  misclassified.  One  War 
Department  directive  stated:  “There  is  no  classification  for  duty  of  military 
I)ersonnel  with  such  mental  diagnoses  as  psychoneurosis.  .  .  -* 

As  a  i*esult  of  this  Army  attitude,  it  became  the  rule  in  many  induction 
centers  that  if  there  were  any  doubt  at  all  as  to  whether  a  registrant  would  per¬ 
form  satisfactorily,  he  should  be  rejected.  If  the  candidate  gave  any  suggestive 
evidence  of  emotional  instability,  such  as  nervousness  at  the  time  of  examina¬ 
tion,  sweaty  hands,  or  expres.sed  fears,  he  was  usually  rejected.®' 

In  April  1944,  a  War  Department  directive  emphasized  that  accumulating 
evidence  indicated  that  many  individuals  with  minor  personality  disorders  and 
mild  neurotic  trends  could  be  of  service  to  the  Armed  Forces.  It  was  noted 
that,  on  the  basis  of  previous  directives,  many  such  men  were  being  rejected  at 
induction  stations.  The  acute  need  for  manpower  made  it  necessary  to  admit 
all  individuals  who  had  a  reasonable  chance  of  adjusting  to  military  service.®* 
In  order  to  aid  the  examiners,  who  frequently  had  3  minutes  rather  than  the 
planned  15  minutes  for  the  psychiatric  inteiwiew,  a  test,  known  as  the  Neuro¬ 
psychiatric  Screening  Adjunct,  was  composed  which  was  aimed  at  selecting 
those  who  needed  further  psychiatric  study.  This  23-question  test  was  adopted 
in  October  1944  and  used  in  all  induction  stations.®® 

There  was  little  difficulty  in  identifying  men  with  serious  mental  disorders. 
The  borderline  cases  posed  the  real  problem.  The  psychiatrist  at  the  induction 
center  had  no  po.ssible  way  of  evaluating  the  four  most  important  factors  of 
influence  on  the  adjustment  of  a  soldier :  the  type  of  leadership  he  would  receive ; 

“  Karplnoii.  B.  D.  ;  Venereal  diReaae  among  Inductees.  Bull.  tJ.  S.  Army  M.  Dept.  13  :  806-820, 
Oct  1048. 

»  SG  Clr  Ur  19.  12  Mar  41. 

*  WI)  AG  Memo  W600-39-43.  26  Apr  43. 

”  Mennlnger.  op.  cit.,  pp.  206-292. 

»  WD  TB  MED  3,3.  21  Apr  44. 

*’  WD  AG  Memo  40-44,  19  Sep  44. 
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the  degree  of  motivation  he  would  have  to  do  his  job;  the  type  of  job  and  unit 
to  which  he  would  be  assigned;  and  the  degree  of  external  stress  which  might 
confront  him.** 

Functionally  effective  screening  processes  may  reduce  the  number  of  psy¬ 
chiatric  casualties  during  military  service.  Hut  since  a  man's  personality  at 
time  of  induction  is  only  one  of  the  factore  involved  in  breakdown,  screening 
cannot  be  expected  to  eliminate  all  such  breakdowns.  It  was  also  shown  that 
many  men  at  first  rejected  by  psychiatric  examiners  were  able  to  j)erform  for 
long  periods  in  a  satisfactory  manner.*® 

The  Physical  Profile  Serial  System 

Throughout  the  major  portion  of  the  war  there  were  only  two  physical 
classifications  used:  general  and  linjited  service.  Classification  for  job  place¬ 
ment  was  carried  out  by  an  extensive  program  of  testing  and  interviewing.  A 
real  attempt  was  made  to  match  the  individual’s  training,  experience,  and 
aptitudes  with  his  military  assignment.  However  there  was  no  simple  system 
of  assessing  the  man’s  physical  stamina  and  including  that  as  a  part  of  the 
classification  for  job  assignment. 

The  Canadian  Army  had  evolved  the  PULHEMS  system  which  indicated 
the  physical  and  mental  capabilities  of  the  individual.  The  personnel  division 
graded  each  job  in  terms  of  the  minimum  PULHEMS  requirements  necessary- 
to  cariy'  it  out.  The  United  States  observed  the  Canadian  system  and,  after 
experimentation  in  this  country,  adopted  in  May  1944  a  modified  form  known 
as  the  physical  profile  serial  system.*® 

The  initials  PULHES  represented  six  factors  in  an  individual  which  were 
to  be  evaluated :  P — general  physical  stamina  and  strength ;  U — upper  extrem¬ 
ities;  L — lower  extremities;  H — hearing;  E — eyes;  S — psychiatric  evaluation. 
Each  of  these  letters  had  four  potential  grades,  so  that  a  man’s  profile  might 
read  121121  for  a  general  service  man.**  The  “M"  in  the  Canadian  PULHEMS 
which  stood  for  mentality  and  intelligence  was  omitted  from  the  American 
factors  because  it  was  considered  adequately  covered  by  the  Army  General 
Classification  Test.  A  lettered  code  to  represent  certain  combinations  of 
grades  in  the  various  factors  was  adopted  for  statistical,  assignment,  and  re¬ 
porting  purposes.** 

The  profile  system  proved  to  be  a  timesaver  in  choosing  men  for  particular 
types  of  assignment,  although  the  Ignited  States  Army  did  not  use  it  as  ex- 

•Mennlnjrer,  op.  clt.,  pp.  206-292. 

*  Banes,  R.  H,  :  Standards  used  by  Selective  Service  and  a  follow-up  on  neuropsychiatric  rejectees 
In  World  War  II.  In  Selection  of  Military  Manpower;  A  Symposium.  Washington,  National  Research 
Council,  1951,  pp.  149-156. 

*>  WD  Memo  W40-22.  18  May  44. 

Developments  In  military  medicine  during  the  administration  of  Surgeon  General  Norman  T. 
Kirk  :  pre\'entive  medicine  and  professional  care.  Bull.  U.  S.  Army  M.  Dept.  7  :  594-646.  Jul  1947. 

”  Supplement,  12  Jun  45,  to  MR  1-9,  22  May  44. 


MANPOWER  SELECTION 


5) 


tensively  as  did  the  Canadian  Army.  It  was  particularly  helpful  when  trans¬ 
fers  of  large  numbers  of  troops  were  to  be  made  from  one  type  of  unit  to 
another  since  it  was  possible  to  check  PCLHES  serial  numbers  quickly  in  order 
to  determine  who  was  physically  capable  of  serving  in  the  new  assignment. 

Physical  Standards  for  Special  Categories 

The  physical  standards  as  given  in  MR  1-9  applied  only  to  the  induction 
or  enlistment  of  enlisted  men.  Standards  for  commission  as  an  officer  or  as  a 
cadet  in  the  United  States  Military  Academy  were  embodied  in  AR  40-105, 
and  were  higher  than  those  for  enlisted  men,  particularly  with  respect  to  eye¬ 
sight  and  physical  stamina.  The  physical  standards  for  all  female  personnel 
serving  in  the  Army  were  adapted  from  the  Army  Nurse  standards.  To  admit 
women  of  Oriental  descent,  adjustments  were  made  in  measurement 
requiremeaits. 

During  World  War  II  the  Army  did  little  to  devise  special  testing  for 
specific  jobs  or  climates.  More  emphasis  was  placed  upon  adapting  the  en¬ 
vironment  to  the  man,  that  is,  on  developing  uniforms  and  equipment.  The 
Army  Air  Forces,  however,  carried  out  considerable  experimentation  to  arrive 
at  valid  tests  for  determining  physical  aptitude  for  aircrew  training.  To  pre¬ 
dict  success  in  only  three  aircrew  jobs — pilot,  bombardier,  and  navigator — it 
was  found  that  a  battery  of  20  tests  was  required.  Each  of  these  tests  con¬ 
tributed  significantly  to  the  prediction  of  success  in  at  least  one  of  these  special¬ 
ties.”  Followup  studies  of  bomber  and  fighter  pilots  in  the  European  theater 
showed  high  correlation  between  aptitude  scores  and  performance  in  the  field.** 

Special  physical  standards  were  devised  for  officers  and  enlisted  men  en¬ 
gaged  in  training  and  service  in  marine  and  simulated  marine  diving  and  in 
the  use  of  rescue  apparatus.”  In  October  1943,  physical  qualifications  for  para¬ 
chute  duty  for  both  officers  and  enlisted  men  were  adopted.”  Requirements 
for  cardiovascular  condition  and  blood  pressure  level  were  higher  than  under 
induction  standards;  many  orthopedic  conditions  were  disqualifying  for  this 
type  of  service. 

Conclusion 

Selection  of  military  manpower  during  World  War  II  was  essentially  a 
negative  process;  the  unfit  were  to  be  excluded.  It  was  assumed  that  all  men 
in  the  Army  should  be  able  to  fight,  regardless  of  assignment,  should  the  ex¬ 
igency  arise.  Screening  was  set  up  to  eliminate  rather  than  to  classify  in- 


”  Selection  of  Military  Manpower  ;  A  Symposium.  Discussion  by  Dr.  John  C.  Flanagan,  pp.  215- 
224.  Washington.  National  Research  Council,  1951. 

**  Grant,  I).  N.  W'. :  The  medical  mission  in  the  Army  Air  Forces,  /n  Flshbeln,  Morris :  Doctors 
at  War.  New  York,  B.  P.  Dutton  Sc  Company,  Inc.,  1945,  pp.  275-302. 

»  AR  40-100.  C  4,  22  Jul  43. 

■  AR  40-100,  C  0,  12  Oct  43. 
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dividuals  and  did  not  take  into  full  consideration  the  related  demands  upon  the 
country's  total  manpower  pool. 

Physical  standards  were  written  so  that  commanders  would  have  the  best 
manpower  available  to  carry  out  their  missions.  The  Army  wanted  to  induct 
only  men  who  would  not  increase  pension  or  retirement  costs  to  the  taxpayer 
except  where  disease  or  injury  was  incurred  in  line  of  duty.  It  was  also  con¬ 
sidered  necessary  to  select  men  who  would  not  burden  the  Medical  Department, 
during  critical  periods,  because  of  foreseeable  physical  or  mental  health  break¬ 
downs.®^ 

Physical  standards  were  originally  set  high  and  were  progressively  lowered 
as  manpower  resources  became  depleted.  Manpower  needs  of  the  Army  Service 
Forces,  once  that  element  had  been  organized,  were  rather  stable;  the  Ground 
Forces  suffered  relatively  higher  casualty  rates  and  required  more  replacements 
for  combat  troops.  Thus,  when  physical  standards  were  lowered,  less  fit  men 
were  assigned  to  the  combat  forces.  It  may  be  argued  that  this  desire  to  retain 
men  in  jobs  for  which  they  have  been  trained  is  a  reason  that,  from  the  outset 
of  mobilization,  the  less  fit  should  be  inducted  as  well  as  the  best.®* 

The  physical  selection  of  personnel  was  of  great  importance  not  only  to  the 
Army,  but  to  the  health  of  the  whole  country.  By  exposing  the  physical  defects 
of  the  large  groups  of  rejected  individuals,  it  provided  a  unique  opportunity 
to  correct  many  health  deficiencies  in  the  civilian  population.®® 

The  physical  standards  for  selection  for  Army  service  established  and 
administered  by  the  Physical  Standards  Division  were  effective  in  screening 
out  those  unfit  for  military  service.  Psychiatric  screening  was  found  to  be  less 
effective.  Both  influenced  preventive  medicine  planning  and  practice,  the 
former  by  reducing  the  reservoir  of  infectious  disease  and  possibly  eliminating 
a  part  of  the  most  highly  susceptible ;  the  latter  by  screening  out  those  less  well 
able  to  understand  and  absorb  health  training  and  to  withstand  the  rigors  of 
military  service  under  conditions  of  unaccustomed  stress.  Data  on  causes  for 
rejection  were  important  indices  of  the  status  of  health  of  the  United  States 
manpower  pool,  and  formed  the  basis  for  further  preventive  medicine  planning 
for  health  protection  when  it  became  necessary  to  utilize  personnel  who  could 
not  meet  the  original  high  standards.  Consideration  of  these  data  also  greatly 
influenced  the  trend  of  research  under  the  Office  of  Scientific  Research  and 
Development  and  the  National  Research  Council  as  to  the  development  of  the 
best  practices  for  full  utilization  of  all  segments  of  the  manpower  pool. 

”  stone,  W.  S. :  Measuring  men  for  useful  assignment.  In  Selection  of  Military  Manpower : 
A  Symposium.  Washington,  National  Research  Council,  1961,  pp.  79-84. 

*6111,  R.  A. :  Medical  screening  (physical  standards)  and  its  relation  to  service  requirements  and 
to  retirement.  In  Selection  of  Military  Manpower :  A  Symposium.  Washington,  National  Resiiarch 
Council,  1951,  pp.  84-103. 

••  Simmons,  J.  S. :  Preventive  Medicine  In  the  Army.  In  Fishbein,  Morris :  Doctors  At  War.  New 
York,  E.  P.  Dutton  &  Company,  Inc.,  1945,  p.  142. 
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The  administration  of  the  medical  aspects  of  selection  was,  without  ques¬ 
tion,  a  proper  function  of  clinical  medicine.  Evaluation  of  the  World  War  II 
experience,  however,  also  leaves  no  question  of  the  importance  of  selection  to 
preventive  medicine  and  unequivocably  established  that  clinical  and  preventive 
medicine  must  work  in  close  coordination  in  establishing  standards  and  studying 
the  physical  and  mental  defects  of  prospective  candidates  for  military  service 
in  order  that  the  most  effective  health  and  medical  programs  can  be  established 
and  the  most  economical  use  be  made  of  a  not  inexhaustible  manpower  pool. 


CHAPTER  ii 


Personal  Hygiene 

Colonel  Robert  L.  Callison,  MC 

In  the  Army,  pei-sonal  hvfripne  is  defined  as  the  measures  each  individual 
must  employ  to  keep  in  jr<^KKl  physical  condition  aiul  the  precautions  he  must 
take  to  protect  himself  from  disease.  As  such,  it  includes  not  only  cleanliness 
of  the  laxly,  but  also  proper  use  of  insect  reiJellents,  avoidance  of  unauthorized 
water  and  ftxxl,  and  any  other  measure  that  the  soldier  is  directed  to  take  to 
preserve  his  health.  Trenchfoot,  which  was  a  major  cause  of  disability  in  the 
European  theater  during  World  War  1 1  and  for  which  care  of  the  feet  is  a 
necessary  preventive  measure,  will  be  fully  covered  in  a  separate  volume  to  bt‘ 
published  as  part  of  the  history  of  the  Medical  Department  of  the  United  States 
Army  in  World  War  II.  Sex  hyjjiene,  a  part  of  the  educational  projjram  for 
the  prevention  of  venereal  diseases,  will  not  be  considered  in  this  chapter  since 
it  is  discussed  in  detail  in  the  section  on  venereal  diseases  in  another  of  the 
Preventive  Medicine  volumes. 

The  basic  principle  of  cleanliness  of  person  and  neat  appearance  of  troops 
is  a  traditional  policy  of  the  Army.  Even  in  the  American  Revolution,  when 
little  was  ki\own  about  transmission  of  disease,  some  officers  were  aware  of  the 
hazards  from  louse  infestation.  An  order  of  23  January  1778  issued  by  Lt. 
Uolonel  Marion  at  Fort  Moultrie  (S.  C.).  recommended  that  each  soldier  have 
his  hair  cut  so  that  it  was  no  longer  than  the  top  of  the  shirt  collar  in  back,  and 
short  at  the  forehead  and  sitles.  Otherwise,  “.  .  .  those  who  do  not  have 
their  hairs  in  this  mode  must  have  them  platted  and  tied  up.  .  .  .**  Provision 
was  also  made  to  have  a  certain  number  of  soldiers  act  as  barlx*T‘s  for  the 
regiii'ent.' 

Personal  cleanliness  improved  in  the  Army  as  it  improved  in  the  civilian 
population.  As  nmre  became  known  about  the  tninsmission  of  disease,  stress 
was  placed  uixm  particular  phases  of  personal  hygiene,  such  as  washing  hands 
after  using  the  latrine,  and  proper  use  by  the  individual  of  sanitary  measures 
for  dispo.sal  of  waste  and  purification  of  water. 

By  World  War  I  the  basic  rules  for  personal  hygiene  and  command  respon¬ 
sibility  for  their  enforcement  were  well  established.  The  Medical  Department 
was  taken  by  surprise,  therefore,  in  April  1918  when  it  received  word  from  the 
American  E.xpedit ionary  Forces  that  50  percent  of  the  troops  arriving  in 

’  Medical  Men  in  the  American  Revolution.  The  Army  M.  Bull.  No.  25,  Medical  Field  Service 
School.  Carlisle  Barracks,  reniisylvanla,  1031. 
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France  were  louse- infested.  Although  a  certain  amount  of  lousiness  among 
troops  in  combat  had  been  foreseen,  facilities  for  disinfestation  at  Unitetl 
States  camps  had  not  been  considered  necessary.  A  quick  survey  of  training 
camps  in  the  United  States  showed  that  some  lousiness  existed  althout'^h  the 
percentage  of  infested  persons  was  very  low.  A  high  degree  of  louse  infesta¬ 
tion  was  discovered  at  the  Newport  News,  Virginia,  embarkation  point,  how¬ 
ever.  The  overcrowding  of  trans|K)ris  and  their  inadequate  bathing  facilities 
insured  the  rapid  spread  of  lice  among  troops.  Disinfestation  equipment  was 
immediately  set  up  at  all  large  camps  in  the  I’^nited  States  and  troops  were  care¬ 
fully  examined  for  lice  before  leaving  the  country.  Conditions  in  Europe 
provided  no  new  hazards  for  which  rules  of  personal  hygiene  had  to  be  revised. 
It  was  impossible,  however,  to  maintain  satisfactory  levels  of  personal  hygiene 
under  all  combat  conditions.  IVhen  facilities  were  available,  rigid  compliance 
with  rules  was  enforced.^ 

WAR  DEPARTMENT  POLICY 

War  Department  standards  and  directives  for  personal  hygiene  as  con¬ 
tained  in  Army  Regulations  (AR)  40-205,  31  December  1942,  were  in  effect 
throughout  World  War  II.  Fundamentally  they  were  the  same  as  in  AR 
40-205,  15  December  1924,  merely  rewritten  and  somewhat  expanded.  As 
with  all  aspects  of  military  sanitation,  commanding  officers  were  responsible 
for  enforcement  of  the  provisions  concerning  personal  hygiene.  The  Medical 
Department  was  to  conduct  inspections  and  recommend  appropriate  action  to 
correct  deficiencies.  It  was  required  that  each  member  of  the  Army  be  given 
a  course  of  instruction  in  hygiene. 

The  paragraph  of  AR  40—205  devoted  specifically  to  personal  cleanliness 
stated : 

Every  member  of  a  command  will  bathe  once  dally  while  in  garrison,  and  in  the  field 
at  least  once  weekly.  The  hands  will  be  washed  before  each  meal  and  immediately  after 
visiting  a  latrine.  Teeth  will  be  cleaned  with  a  brush  at  least  once  a  day.  Fingernails 
will  be  cut  short  and  kept  clean.  The  hair  will  be  kept  short  and  the  beard  neatly 
trimmed.  Clothing  and  bedding  will  be  kept  clean.  Soiled  clothing  will  be  kept  in 
barrack  bags.  At  prescribed  physical  inspections  particular  attention  will  be  given  to 
personal  cleanliness. 

Unit  commanders  were  instructed  to  determine  that  the  men  of  their  com¬ 
mands  had  been  properly  fitted  with  socks  and  shoes  and  that  all  foot  defects 
were  suitably  cared  for.  An  undue  amount  of  foot  injury  and  disability  from 
shoes  was  to  be  regarded  as  e^  idence  of  inefficiency  on  the  part  of  responsible 
officers. 

Precautions  for  care  of  feet  during  marches  were  specified.  Before  long 
or  protracted  marches,  unit  commanders  were  to  inspect  the  bare  feet  of  their 

>The  Medical  Department  of  the  United  States  Army  in  the  World  War.  Washington,  Govern¬ 
ment  Printing  Office,  1926,  vol.  VI  pp.  380-382. 
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men  for  defects  which  might  require  treatment.  While  on  marches,  com¬ 
manders  were  to  have  their  men  wash  their  feet  each  day  as  soon  as  practicable 
after  reaching  camp,  cover  blisters  or  excoriations  with  a  light  dressing  or  zinc 
oxide  plaster,  dust  the  feet  with  foot  powder,  and  put  on  clean  socks. 

Measures  that  the  individual  soldier  could  take  for  his  own  protection,  as 
well  as  measures  the  Army  would  take  for  him,  were  included  in  each  of  the 
appropriate  sections,  lender  mosquito  control  were  listed  the  proper  wearing 
of  clothing,  use  of  repellents,  and  use  of  bed  nets.  Frequent  and  thorough 
bathing  was  specified  as  one  of  the  precautions  against  body  lice. 

The  personal  hygiene  of  men  assigned  to  certain  duties  was  specified  in 
other  sections  of  AR  40-205.  Barbers,  for  instance,  were  cautioned  to  wash 
their  hands  thoroughly  before  attending  each  patron  as  well  as  to  keep  all 
equipment  cleaned  or  sterilized.  All  men  on  duty  in  kitchens,  messhalls,  and 
bakeries  were  also  instructed  to  bathe  frequently,  wear  clean  clothing,  and  be 
especially  careful  to  keep  their  hands  and  fingernails  clean. 

TRAINING  AND  EDUCATION 

The  policies  of  AR  40-205  were  implemented  by  a  continuing  program  of 
training  and  education.  Each  soldier  was  issued  Basic  Field  Manual  (FM) 
21-100,  “Soldier  s  Handbook,”  ®  which  contained  a  section  entitled  “Military 
Sanitation,”  consisting  of  instructions  for  individual  compliance  with  AR 
40-205  and  simple  explanations  of  the  reasons  for  each  rule.  The  soldier  was 
instructed  to  report  for  sick  call  at  the  first  signs  of  illness. 

A  1-hour  class  in  personal  hygiene  was  part  of  basic  training  for  all  soldiers. 
Training  Film  8-155,  “Personal  Hygiene,”  was  used  to  demonstrate  proper 
application  of  rules  of  cleanliness.  Because  the  material  included  in  this 
instruction  contained  little  that  was  new  to  the  soldier,  the  main  purpose  of 
the  lesson  was  to  provide  motivation  for  careful  observance  of  the  rules  and 
to  make  clear  the  relationship  of  individual  health  to  the  health  and  efficiency 
of  the  unit. 

Field  Manual  (FM)  21-10,  “Military  Sanitation  and  First  Aid,”*  a  basic 
field  manual,  and  FM  8-40,  “Field  Sanitation,”  ®  a  medical  field  manual,  were 
used  as  references  for  the  basic  training  class  and  were  available  at  company 
level  throughout  the  Army.  Field  Manual  21-10  outlined  the  general  groups 
of  diseases  and  the  sanitary  measures  for  their  prevention  and  control.  It 
included  a  chapter  on  personal  hygiene  and  also  one  on  the  particular  problems 
of  march  hygiene.  Field  Manual  8-40  dealt  primarily  with  environmental 
sanitation,  but  contained  a  chapter  on  factors  relative  to  personal  hygiene:  care 

*  WD  PM  21-100,  11  Dec  40,  and  subaeqacnt  rerUtooa  aod  repiintlngs. 

*  WD  PM  21-10,  1040,  and  •nbaeqaent  changea. 

*  WD  PM  8-40,  1940,  and  anbeeiiuent  changea. 
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of  the  feet,  especially  for  the  prevention  of  dermatomycoses ;  other  skin  dis¬ 
eases;  scabies;  and  oral  hygiene. 

A  course  in  personal  hygiene,  somewhat  broader  in  scope  than  that  for 
trainees,  was  given  to  cadets  of  the  Ignited  States  Military  Academy,  candi¬ 
dates  in  officer  candidate  schools,  reserve  officers  in  training  camps,  and  com¬ 
missioned  officers  in  refresher  courses.  Medical  Department  personnel  received 
further  training  in  personal  hygiene  at  field  service  schools  or  medical  replace¬ 
ment  training  centers,  with  particular  emphasis  on  the  individual  measures 
taken  to  prevent  diseases.* 

The  soldier’s  education  in  |>ersonal  hygiene  did  not  end  with  the  1  hour 
of  classroom  instruction  included  in  his  basic  training,  although  the  effective¬ 
ness  of  further  training  varied  considerably  from  unit  to  unit  according  to  the 
degree  of  interest  of  the  commanding  officer  and  his  appreciation  of  command 
responsibility  for  enforcement  of  proper  standards  of  hygiene.  Regular 
monthly  physical  inspections  by  medical  officers,  and  barracks  and  dress  inspec¬ 
tions  by  commanding  officers,  served  as  constant  checks  and  reminders  of  the 
fundamental  rules  of  cleanliness.  Additional  applicatory  training  was  carried 
out  at  all  times  on  marches,  bivouacs,  and  training  problems. 

Maneuvers  were  an  important  part  of  the  training  program  for  ground 
troops,  and  also  served  to  demonstrate  both  the  difficulties  of  and  the  necessity 
for  maintenance  of  personal  hygiene  under  field  conditions.  Commanders 
observed  that  troops  often  felt,  once  they  were  away  from  base  camps,  that 
sanitary  regulations  should  be  relaxed.  A  report  of  sanitation  during  First 
United  States  Army  maneuvers  in  1941  noted;  “Rubbish,  waste  paper,  fruit 
skins,  discarded  sandwiches  and  food  scraps,  and,  in  certain  instances,  freshly 
deposited  human  feces  were  noted  in  and  around  many  of  the  bivouac  areas.”  ’ 
As  late  as  1944  a  report  on  Second  United  States  Army  Tennessee  maneuvers 
stated :  “.  .  .  defecation  on  the  ground  was  not  uncommon.  .  .  .  Enlisted  men 
obtained  food  and  water  from  unauthorized  sources  even  though  this  was 
strictly  prohibited."  The  report  concluded  that  training  in  ba.sic  medical  sub¬ 
jects  and  military  sanitation  required  continuous  emphasis  and  recommended 
that  instruction  be  realistic  and  concurrent  with  other  training.® 

Training  directives  which  included  elements  of  personal  hygiene  were 
issued  by  all  command  headquarters.  The  Eastern  Defense  Command,  for 
instance,  provided  for  a  minimum  of  1  hour  per  week  to  be  utilized  in  instruc¬ 
tion  pertaining  to  the  health  of  the  individual.®  Occasionally,  directives  per¬ 
taining  to  a  local  hazard,  such  as  ticks  in  Virginia,  were  issued  to  present 
appropriate  preventive  measures. 

•  See  copies  of  training  courses  filed  in  HD  ;  353. 

'  History  of  preventive  medicine  in  World  War  II,  Eastern  Defense  Command.  HD :  314.7-2. 

•  Annual  Rpt,  Med  Sec  Hq  Second  Army,  1944.  HD. 

•  Training  Memo  13,  Hq  Eastern  Defense  Command,  20  Dec  43.  HD :  314.7-2. 
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AVlxen  \inits  were  preparing  for  ovei’seas,  or  when  replacements  were 
processed  throufih  stafrin*i-  ureas,  further  instruction  in  personal  hygiene  per- 
taii\ing  to  the  ai-ea  of  assignment  was  given.  Visual  aids  supplemented  dii*ec- 
tives  and  pamphlets  which  described  the  environmental  conditions  to  be  ex¬ 
pected  and  the  diseases  prevalent  in  the  overseas  theater.  For  troops  destined 
for  the  Euroj)eaTi  theater,  particular  emphasis  was  placed  on  louse  control  for 
prevention  of  typhus  and  care  of  the  feet  for  i)revention  of  trenchfoot.  Troops 
going  to  the  Southwest  Pacific  or  China-Hurma-India  theaters  were  specifically 
trained  in  preventive  measures  against  malaria,  scrub  typhus,  and  schisto¬ 
somiasis  and  warned  of  the  dangers  from  using  unauthorized  food  and  water. 

Since  the  overseas  destination  was  not  always  known  accurately  or  was 
sometimes  changed,  not  all  personnel  leaving  for  overseas  were  adequately 
prepared.  In  February  1944  a  War  Department  circular  “  established  mini¬ 
mum  standards  of  proficiency  in  sanitation  and  personal  hygiene  for  enlisted 
men,  noncommissioned  officers,  and  officers.  It  stated  that  the  probable  incidence 
of  disease  warranted  major  consideration  in  the  planning  of  any  operation 
because  reports  from  all  theaters  had  indicated  that  malaria,  diarrheal  diseases, 
and  neuropsychiatric  disorders  were  causing  more  hospital  admissions  than  all 
battle  casualties.  Each  major  command  was  ordered  to  provide  such  inspections 
and  tests  as  were  necessary  to  determine  and  assure  the  attainment  and  main¬ 
tenance  of  the  appropriate  minimum  standards  of  proficiency  by  all  individuals 
and  units.  At  least  one  inspection  and  test  w’as  to  be  made  within  the  6  months 
preceding  a  unit’s  departure  for  overseas.  Refresher  courses  were  to  be  given 
in  all  officer  pools,  ovei’seas  replacement  depots,  and  staging  areas.  Excessive 
sick  rates  from  preventable  diseases  would  be  investigated  and  appropriate 
command  action  was  directed  if  it  was  found  that  reasonable  preventive  meas¬ 
ures  had  been  neglected. 

The  Training  Division,  Office  of  The  Surgeon  General,  had  from  the  begin¬ 
ning  of  mobilization  carried  on  an  extensive  program  of  providing  training 
aids  such  as  posters,  films,  film  strips,  and  three-dimensional  aids.  In  January 
1945  a  Health  Education  I^nit  was  established  in  the  Preventive  Medicine 
Service  to  produce  educational  media  for  a  comprehensive  continuing  program 
of  instruction  for  the  soldier  in  methods  of  maintaining  his  health."  The 
organization  of  the  unit  was  necessitated  by  the  anticipation  of  the  shift  of 
emphasis  in  the  war  to  the  Pacific  where  troops  would  increasingly  come  into 
contact  for  the  first  time  with  many  diseases  against  which  there  was  no  vaccine 
or  other  known  .specific  immunization  procedure,  and  the  prevention  of  which 
was  dependent  to  a  very  large  degree  upon  the  individual  soldier’s  knowledge 
and  application  of  proper  protective  measures. 

“  WD  Cir  48,  3  Feb  44. 

“  Annual  Rpt,  Prev  Med  Serv  SGO,  FT  1948.  HD. 
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The  general  educational  program  for  the  soldier  in  the  overseas  theaters 
depended  principally  on  unit  training.  While  preparations  for  the  North 
African  invasion  were  underway,  training  in  the  United  Kingdom  included 
indoctrination  in  methods  of  protection  against  louse  infestation.  Again,  as 
the  time  of  the  Normandy  invasion  approached,  troops  were  specifically  briefed 
on  the  subject  of  typhus  just  prior  to  embarkation  for  the  Continent.  Soldiers 
were  issued  individual  cans  of  louse  powder  in  all  areas  where  it  was  considered 
advisable. 

Special  discussion  hours  were  held  in  the  United  Kingdom  for  units  moving 
to  France.  These  talks  were  based  on  the  assumption  that  troops  were  familiar 
with  the  principles  of  good  field  hygiene  and  were  directed  at  the  specific 
problems  to  be  encountered,  particularly  continental  customs  with  regard  to 
disposal  of  human  feces.  Later,  in  1944,  the  Preventive  Medicine  Division, 
Office  of  the  Chief  Surgeon,  European  Theater  of  Operations,  was  able  to 
publish  information  in  the  Stars  and  Stripes  on  individual  protection  against 
food-borne  infection  under  combat  conditions. 

Training  in  the  European  theater  also  emphasized  individual  measures 
applicable  in  the  control  of  respiratory  infections.  The  features  of  personal 
hygiene  especially  stressed  by  unit  commanders  and  medical  officers  included 
the  importance  of  avoiding  contact  with  patients  who  had  common  colds  or 
other  forms  of  acute  upper  respiratory  infections;  the  proper  methods  for 
disposal  of  sputum  and  nasal  secretions,  with  stress  on  the  dangers  of  pro¬ 
miscuous  spitting ;  the  possibility  of  contracting  infe<?tions  from  common  drink¬ 
ing  cups,  canteens,  towels,  and  other  personal  items.  The  importance  of  personal 
cleanliness,  of  thorough  hand  washing,  and  of  frequent  changes  to  clean  fresh 
clothing  were  other  matters  that  received  attention.  ( See  Fig.  1.) 

An  intensive  theater-wide  program  to  train  men  in  prevention  of  trenchfoot 
was  begun  in  November  1944.  Replacement  depots  were  instructed  to  make 
an  entry  on  the  War  Department  Adjutant  General's  Office  Form  20  of  each 
man  who  had  received  instruction  in  the  prevention  of  trenchfoot,  and  were  not 
to  assign  replacements  until  this  instruction  had  been  completed.** 

In  the  China-Burma-India  theater  greater  reliance  upon  individual  per¬ 
sonal  hygiene  measures  was  necessary  than  in  other  theaters.  Units  were 
scattered  over  a  wide  area  and  troop  movements  across  country  usually  involved 
only  small  groups.  An  extensive  program  of  environmental  sanitation  was 
therefore  considered  impractical  except  in  fixed  installations.  Directives  and 
orientation  lectures  warned  soldiers  to  protect  the  skin  from  prolonged  ex¬ 
posure  to  direct  rays  of  the  sun.  They  were  told  not  to  work  or  exercise 
strenuously  in  closed  spaces.  As  in  all  tropical  climates,  it  was  important  to 

“  Gordon,  J.  B. ;  History  of  preventlye  medicine  In  the  European  Theater  of  Operatlona,  United 
States  Army,  1941-1046.  HD  ;  314.7-2. 
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bathe  frequently  and  to  drink  plenty  of  cool  water.”  It  was  a  rule  never  to 
drink  any  but  boiled  or  ehlorinated  water,  which  the  individual  usually  had 
to  supply  for  himself  durinj;  travel.” 

It  was  a  common  e.xperience  in  India  to  remain  in  f;ot)d  health  while  in  a 
fixed  station  only  to  pick  up  diarrhea  or  malaria  while  traveling.  Educational 
literature  given  to  troops  prior  to  train  movements  outlined  specific  directions 
to  follow.  Troops  had  to  make  judicioius  use  of  native  foods,  because  quarter¬ 
master  subsistence  was  not  always  available  during  train  travel.  Throughout 
India  in  the  larger  stations  there  were  re.staurants  where  clean  and  reasonably 
palatable  food  was  served.  In  small  stations  a  hot  curry  or  vegetable  “pilau” 
could  be  eaten  safely.  Soldiers  were  continuously  warned  against  eating  raw 
fruits  and  vegetables  unless  they  had  been  adequately  treated.” 

A  constant  cv'ucational  program  was  carried  on  by  the  China-Burma-India 
theater  antimalana  organization  to  remind  individuals  of  the  dangers  of 
malaria  and  what  they  could  do  to  protect  themselves.  Greatest  emphasis 
was  placed  on  'he  importance  of  rej)ellents,  protective  clothing,  bed  nets,  sprays, 
and  atabrine.  The  troops  were  reminded  repeatedly  that  they  had  all  the 
instruments  of  protection,  it  was  up  to  them,  as  ’  dividuals.  to  utilize  them.” 

PERSONAL  HYGIENE  IN  OVERSEAS  THEATERS 
European  Theater  of  Operations 

Standards  of  personal  hygiene  varied  according  both  to  the  facilities 
available  and  the  type  of  combat  the  individual  was  engaged  in.  Theater 
preventive  medicine  officers  at  all  levels  realized  the  necessity  for  convincing 
company  officers  of  the  importance  of  command  responsibility  for  enforcing 
adequate  standards  of  personal  hygiene.  Trenchfoot  became  such  a  serious 
problem  that  disciplinary  action  was  initiated  against  the  soldier  when  it  was 
discovered  that  he  had  failed  to  observe  any  of  the  prescribed  measures.  (See 
Fig.  2.) 

Bathing  and  Laundry  Fa-cilities.  In  the  early  period  of  the  United  King¬ 
dom  Rase,  troop  accommodations  were  overcrowded  and  bathing  facilities  were 
correspondingly  inadequate,  or  even  absent  entirely.  Baths  and  show’ers  were 
usually  installed  in  separate  buildings,  often  inconveniently  far  from  bar- 

”  Memo  75-31,  US  Air  Forces  in  India  and  China.  10th  USAP,  28  Sep  42.  sub  :  Health  precautions. 
HD:  314.7-2  (Ref). 

’‘Ltr.  Dlv  Matarlolofsy  Lab.  1333d  AAF  Base  Unit.  Indla-Chlna  Dlv  ATV,  to  Dlv  Sure.  H(i  ICD 
ATC,  1300th  AAF  Base  Unit,  15  Nov  44,  sub :  Sanitary  survey  of  a  train  trip  from  Calcutta  to  Chabua. 
HD:  314.7-2  (Ref). 

"  See  footnote  13. 

”  Van  Auken,  H.  A.  :  A  history  of  preventive  medicine  In  the  United  States  Army  Forces  of  the 
India-Burma  theater  1942  to  1045.  HD:  314.7-2. 
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nicks.''  A  survey  late  in  15)4“J  brought  out  the  fact  that  men  were  not  bathing 
w’ith  the  frequency  tliat  they  shouhl  l)ecaust*  tlie  bathhouses  were  unheated."* 
(iradually  adequate  facilities  were  built  aiul  stoves  were  authorized  for  each 
bath  and  ablution  house. 

After  oi)erations  were  starteil  on  the  (’ontinent,  hx-al  bathing  facilities  in 
towns  were  surveyeil  and  inspected  by  Meilical  Department  officers.  In  some 
areas  the  Quartermaster  (’orps  o|>erated  shower  jHiints;  in  others,  e.xisting  pub¬ 
lic  baths  and  showers  were  used.'*  As  an  example  of  the  assignment  of  quarter¬ 
master  fumigation  and  hath  companies  in  the  combat  zone,  16  complete  com¬ 
panies  weiv  aIl(K‘ated  to  the  12th  Army  (iroup.  Normally  a  system  of  clothing 
exchange  was  operated  at  bath  |M)ints  and  sections  of  the  company  handled 
troop  laundry  for  divisions  in  the  vicinity.  One  platoon  operating  separately 
at  a  bath  jioint  could  provide  baths  for  1  division  in  4  days  if  the  division 
was  in  a  temporary  noncombat  status.-’*' 

Hathing  facilities  were  variable  depending  on  the  unit's  location,  but  that 
a  shortage  existed  in  combat  units  is  indicated  by  numerous  requests  made  by 
various  headquarters  and  units  for  ailditional  bath  equipment.  It  was  recom¬ 
mended  that  bath  facilities  lie  provideil  organically  with  all  types  of  divisions.'*' 
I'he  !)th  Infantry  Division  reported,  for  example,  that  corps  shower  units  with 
clothes  turn-in  privileges  provided  excellent  .service,  hut  that  the  disposition 
of  infantry  tnaips  pi^evented  i-emoval  of  more  than  2  to  3  percent  of  any  unit 
from  the  front  at  one  time.  This  allowed  only  1  bath  per  man  in  a  3-  to  4-week 
period.*® 

The  2d  Armored  Division  reporteil  that  during  combat  a  bathing  unit  was 
always  available  to  troops.  Troops  were  rotateil  to  get  showei-s  fivquently.®® 
The  3r)th  Infantry  Division,  on  the  other  hand,  i-eported  that  during  the  sum¬ 
mer  months  bathing  facilities  consisted  chiefly  of  local  streams.  In  October 
1944  quartennaster  bath  units  began  servicing  the  division,  augmented  by  unit 
bath  centeiv;  generally  consisting  of  heated  nxims  furnished  with  GI  cans  and 
immei’sion  heaters.  Laundry  service  was  erratic,  ranging  from  almost  non¬ 
existent  to  satisfactory.®* 

An  exanijile  of  the  experiences  of  another  unit  is  contained  in  a  report 
from  tbe  44th  Davalry  Reconnaissance  Squadron  which  stated  that  bathing 
facilities  were  always  adequate  but  not  always  convenient.  During  the  static 
warfare  on  the  Roer,  men  had  to  lx*  transported  at  intervals  to  rear  areas  where 

"  Ltr.  Chief  Siirg  ETO  to  CO  ETOUS-V.  l-l  Oct  42,  sub:  OvercrowiUng  of  troop  aocommodntlons. 
HD :  024  ETO. 

‘"History  of  medical  service,  SOS  ETOUS.\,  from  Inception  to  .11  December  4,1.  HD:  314.7-2. 

'■'See  footnote  12.  p.  18. 

•“General  Board  Study  108,  ‘‘Service  Operations  of  the  Quartermaster  Corps.  ETO.”  AG  :  321.8. 

»  Ibid. 

*■  Annual  Rpt,  Surg  9th  Inf  Div  ETO.  1944.  HD. 

••  Annual  Kpt.  Siirg  2d  .\rniored  Dlv  ETO,  1944.  HD. 

«  Annual  Kpt,  Surg  Sritli  Inf  Dlv  ETO.  1944,  HD. 
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the  shower  facilities  of  coal  mines  were  available.  After  crossing  the  Roer 
and  Rhine  Rivers,  bathing  facilities  in  towns  and  civilian  communities  were 
more  adequate  and  available  to  the  troops.  Dirty  clothing  of  units  was  col¬ 
lected  and  exchanged  for  an  equal  amount  of  clothing  from  the  Quartermaster 
laundry  service.  This  i-esulted  in  some  dis.satisf action  with  regard  to  sizes  but, 
i!^  general,  was  very  satisfactory.^® 

Water  Discipline.  Water  disci[)line  in  combat  units  improved  as  soldiera 
became  accustomed  to  field  conditions.  (See  F'ig.  3.)  Sporadic  outbreaks  of 
diarrhea  due  to  individuals  drinking  water  from  local  sources,  without  using 
halazone  tablets  or  other  field  purification  methods,  were  reported  throughout 
1944.  More  untreated  nonpotable  water  was  ordinarily  consumed  by  combat 
troops  in  the  rear  Army  and  communications  zone  araas  than  in  the  forward 
zone,  primarily  due  to  the  natural  laxity  and  letdown  associated  with  rest  areas 
and  fi.xed  installations,  but  also  through  leave  and  furlough  in  municipalities 
not  having  approved  water  supplies. 


Figure  Drinking  jvater  is  tested  for  its  chlorine  residual,  26th  Infantry  Division, 

Luxembourg,  January  19^5. 


Semiannual  Rpt,  Surg  44th  Cav  Recon  Sq  (Mecz),  1945-1.  HD. 
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Many  of  (he  unit«  in  the  ooininnnieations  zone  had  sj)ent  considerable 
j)eri<Hls  in  (iivat  Britain  or  were  newly  arrived  from  the  I'nited  States.  The 
common  attitude  toward  any  water  cominjr  from  a  tap  was  that  it  was  potable 
and  that  it  was  the  responsibility  of  others  to  .see  that  it  was  so.  Such  water 
supplies  were  freipiently  used  when  not  authorized  in  spite  of  definitely  posted 
instructions  to  the  contrary. 

When  the  Army  (K'cupied  (iermany,  etl'orts  were  made  to  remedy  sanitary 
defects  in  existing;  water  supplies  and  briiif;  them  to  the  level  of  I'nited  States 
Army  standards  of  potability.  The  freneral  policy  was  to  release  troops  from 
the  oblijration  of  usin^  field  methods  of  water  purification  as  soon  as  possible.^" 

Louxe  Control.  A  survey  of  1,H(K)  units  in  December  1944  and  1,500  others 
in  January  1954  showed  that  about  0.5  percent  of  units  pive  some  evidence  of 
infestation  with  btaly  lice,  but  the  total  number  of  individual  iiife.stations  in 
all  units  was  less  than  100.  The  infestation  usually  occurred  in  combat  tr(X)ps 
who  had  slept  in  (juarters  recently  vacated  by  (Jerman  soldiers  or  civilians. 
The  great  value  of  the  educational  work  on  louse  control  was  exemplified  by 
the  fact  tluit  the  few  infestations  which  did  appear  among  combat  troops  were 
quickly  eradicated  and  only  rarely  did  the  same  unit  have  infestation  in 
successive  months.^' 

PrrxoiuiJ  Si/ppli(‘.'<.  Because  tonnage  was  extremely  curtailed  during  the 
summer  and  fall  of  1942,  post  e.xchanges  could  supply  only  limited  (juantities 
of  tobacco  ju'oducts,  toilet  articles,  and  candies.  Transient  troops  in  embarka¬ 
tion  areas  were  issued  ration  accessory  cojivenience  kits.  These  kits  contained 
a  daily  allowance  of  razor  blades,  shaving  cream,  tooth  powder,  toilet  soap, 
cigarettes,  tobacco,  matches,  hard  candy,  and  gum.  Just  before  embarkation 
each  soldier  received  a  week's  free  supply.  When  post  exchanges  were  not 
available  on  the  Continent,  Cnited  States  troops  received  exchange  supplies 
on  a  free  and  automatic  basis.*** 

The  barber  kit  was  recpiested  more  and  more  frequently  as  the  campaign 
progressed.  Initial  supplies  had  been  inadequate  and  replacement  parts  w’ere 
not  available.  Many  barbel’s  used  equipment  sent  them  from  home.  It  was 
not  until  the  latter  part  of  1945  that  the  contents  of  the  kit  and  Army  require¬ 
ments  became  standardized  and  the  supply  adequate.^ 

North  African,  Mediterranean,  and 
Middle  East  Theaters  of  Operations 

Experience  in  both  North  Africa  and  Italy  seemed  to  indicate  that  jirior 
to  arrival  in  the  theater  individuals  had  not  been  well  indoctrinated  in  the 


■"  Spp  footnote  12.  (i.  18. 

See  footnote  12.  p.  18. 

“Quartermaster  Supply  In  the  European  Theater  of  Operations  In  World  War  II,  vol.  V.  The 
Quartermaster  School,  Camp  I.ee,  Virginia,  1!)49. 

“  Ibid. 


I’KRSOXAL  HYOIENK 


25 


importance  of  food  and  water  sanitation.-"’  Limited  fly  control  supplies  and 
lack  of  proper  toilet  facilities  made  strict  enforcement  of  sanitary  measures  a 
necessity.  The  methods  of  transmission  in  the  outbreaks  of  diarrhea  in  the 
sprinjr  and  fall  of  194;{  in  North  Africa  and  in  the  fall  of  1944  in  Italy  have 
not  been  proved,  but  inadequate  protection  against  flies,  improper  cleansing 
of  cooking  and  eating  utensils,  improper  disposal  of  human  wastes,  drinking 
of  unchlorinated  water,  and  infected  food  handlers  all  seem  to  have  been 
implicated.®’ 

At  a  meeting  of  medical  representatives  of  Fifth  Fnited  States  Army, 
2d  Medical  Laboratory,  II  Corps,  and  IV  Corps  in  the  fall  of  1944  to  discuss 
intestinal  disease  rates  it  was  concluded  that  the  chief  problem  in  sanitation 
lay  in  the  difficulty  of  maintaining  good  personal  hygiene  by  frontline  troops 
under  existing  conditions.  Soldiers  were  known  to  eat  unauthorized  food  and 
to  drink  unauthorized  water  without  the  use  of  halazone  tablets  even  though 
they  were  available.  A  previous  investigation  of  18  cases  of  typhoid  fever  had 
indicated  poor  water  discipline  of  the  individuals  involved.®® 

Once-a-week  laundry  service  for  troops  was  provided  in  Oran  where  cloth¬ 
ing  salvage  operations  had  been  set  up.  Mobile  laundries  were  in  the  theater, 
although  they  could  not  be  provided  in  sufficient  numbers  to  meet  all  the  bath 
and  laundry  requirements  of  troops  in  the  field.  (See  Fig.  4.)  Typical  of 
the  mobile  laundry  groups  was  the  487th  Quartermaster  Laundry  Company 
which  followed  the  Allied  armies  through  North  Africa,  the  invasion  of  Sicily, 
and  into  Italy.  “Always  within  a  stone’s  throw  of  the  advancing  combat 
soldiers,  the  487th  nevertheless  has  continued  to  break  records  in  laundry  pro¬ 
duction  and  service  to  front  line  troops.”  ®®  Individual  enterprises  also  played 
a  role  in  providing  bathing  and  laundry  facilities.  In  North  Africa  an  officer, 
a  laundryman  in  private  life,  created  an  overseas  “branch”  of  his  civilian  busi¬ 
ness  by  hiring  village  women  and  setting  up  shop  with  tubs  and  irons.®^  Home¬ 
made  baths  were  set  up  in  Italy  by  a  quartermaster  service  company  and  many 
units  improvised  showers.  In  1945  the  preventive  medicine  officer  for  the 
theater  was  able  to  write :  “The  units  of  this  theater  have  achieved  a  high  level 
of  personal  hygiene.”  ®® 

No  particular  problems  in  personal  hygiene  were  encountered  in  the 
Middle  East  theater  although  the  potential  hazards  were  very  real.  Serious 
discussion  regarding  the  relationship  between  desert  sores  and  the  lack  of  bath¬ 
ing  facilities  led  the  Preventive  Medicine  Section,  Office  of  the  Surgeon,  United 
States  Army  Forces  Middle  blast,  to  recommend  an  increase  in  ocean  bathing. 

"  Final  Rpt,  Prer  Med  Officer,  Off  of  Surg  MTOUSA,  194.5.  HD. 

"  Diarrheal  diseases  In  Fifth  Army,  cause  and  prevention.  The  Medical  Bulletin  of  the  North 
African  Theater  of  Operations,  1944-45.  AFML. 

•*  Annual  Rpt,  Surg  11  Corps,  1944.  HD. 

"Filler,  Louis:  Laundry  and  Related  Activities  of  The  Quartermaster  General.  QMC  Historical 
Studies  No.  1.5,  OQMO,  1946. 

“  Ibid. 
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prevent  typluis  and  otlier  diseases  ])i-evalent  in  native  quartei-s  from  (x-cnrring 
among  American  Forces. 

Southwest  Pacific  Area 

In  the  Southwest  Pacitic  area  the  principal  efforts  were  directed  toward 
unit  sanitation.  Elimination  of  the  insect  vectors  of  diseases  such,  as  malaria 
and  scrub  ty{)hus  with  the  aim  of  area  control  was  stressed.  Individual  pro¬ 
tective  measures,  particularly  suppression  of  symptoms  by  the  use  of  atabrine, 
were  also  important  preventive  measures. 

Reports  from  Australia  and  New  Guinea  show  that  frequent  physical  in¬ 
spections  of  troops  and  informal  inspections  of  all  units  were  carried  out  to 
determine  the  status  of  training  and  adherence  to  standards  of  all  phases  of 
medical,  sanitary,  and  personal  hygiene  matters.  Personal  hygiene  suffered 
during  early  months  in  the  theater  because  only  cold  water  was  provided  for 
showers  and  in  many  places  bathhouses  were  dark,  cold,  and  offered  little  pro¬ 
tection  from  the  wind.“  One  division  surgeon  attributed  the  occurrence  of 
fungus  infections  to  the  inadequate  laundry  facilities.^  Personal  hygiene 
was  raised  to  a  satisfactory  level  as  hot  water  systems  were  installed  and  con- 
.struction  of  bathhouses  improved.^  The  inadequacy  of  supplies  of  some  items 
of  clothing,  insect  sprays  and  repellents,  and  screening  also  presented  an  early 
problem  for  many  units.^‘ 

Dhease  Control.  Instructional  periods  for  all  personnel  on  mosquito  con¬ 
trol  covered  organizational  and  individual  protective  measures.  The  latter 
included  sleeping  under  mosquito  nets,  using  repellents,  and  proper  wearing 
of  clothing.  Atabrine  discipline  was  rigidly  enforced  but  was  not  considered 
to  take  the  place  of  preventive  measures. 

When  the  Army  moved  into  the  Philippines  early  in  1945  an  intensive 
training  program  was  carried  on  to  give  troops  an  understanding  of  the  various 
diseases  to  be  encountered.  One  of  the  dangers  with  which  there  had  been 
little  previous  experience  was  schistosomiasis.  Newspaper  items,  posters, 
roadside  signs,  and  demonstration  vans  all  warned  of  the  dangers  of  bathing  or 
swimming  in  fresh  water  streams  and  ponds.  The  educational  program  w'as 
the  main  weapon  against  this  disease,  and  as  troops  recognized  the  severity 
of  the  illness  and  understood  its  mode  of  transmission,  the  incidence  of 
schistosomiasis  decreased. 

Consumption  of  food  and  water  from  civilian  sources  was  forbidden  as  a 
protective  measure  against  diarrhea,  amebiasis,  and  intestinal  parasites.  Dis- 

“  Sanltarj  Kpt,  32d  Inf  Dlv  SWPA.  .lun  194.S.  HD. 

»  Sanitary  Bpt,  32d  Inf  Dir  SWPA.  Apr  1943.  HD. 

**  Sanitary  Rpts,  32d  Inf  Dir  SWPA,  Aug  1943,  and  8Ucce«ding  months.  HD. 

“(1)  Quarterly  Kpt.  Hq  I  Corps,  1943-1.  HD.  (2)  Quarterly  Kpt,  Base  E  SWPA,  1944-1. 
HD.  (3)  Quarterly  Kpt,  Hq  X  Corps,  1945-1.  HD.  (4)  Quarterly  Rpt,  0th  Army,  1944-2.  HD. 
(5)  Sanitary  Rpt,  Adv  Base  D  SWPA,  Jul  1942.  HD. 
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regard  of  these  directives  by  individual  officers  and  soldiers  was  a  factor  iji 
outl  reaks  of  these  infections/- 

Althou^h  personal  hyjriene  was  generally  considered  excellent  throughout 
the  command,  combat  conditions  necessarily  sometimes  had  an  adverse  effect. 
The  Sixth  Uniteil  States  Army  reported  that  sanitation  and  imlividual  hygiene 
suffered  during  the  second  <piarter  of  l!)4r)  because  of  the  fatigued  condition  of 
the  men  after  several  months  of  fighting  and  the  terrain  conditions  imposed 
by  the  combat  situation.  The  heaUh  record  became  better  when  troops  reached 
a  stable  position  and  began  to  improve  their  personal  hygiene.'*^ 

Another  extremely  comn.on  hazard  of  the  Southwest  Pacific  area  was 
fungus  infection.  Observance  of  directives  concerning  care  of  the  feet  was 
especially  important  in  an  area  where  fungus  infections  might  become  dis¬ 
abling.  Fi-equent  bathing,  with  thorough  drying  of  the  .skin  and  powdering 
of  the  bixly  helped  to  lower  the  incidence  of  fungus  infections.  (See  Fig.  5.) 
Periodic  inspection  of  troops  was  necessary  to  assure  early  treatment.*^ 

Rathrng  atuf  f.ainulry  Favilities.  Bathing  facilities  were  reported  as 
adequate  at  most  times  and  ranged  from  mountain  streams,  (K'ean,  and  lakes 
to  improvised  showt-i  s.  Many  units  improvised  hot  water  systems  for  showers. 
In  the  Philippines,  after  an  immediate  problem  of  water  supply,  shower  rooms 
were  provided  for  all  troops.*' 

Even  hosjiitals  reported  laundry  facilities  as  inadequate  during  1948.  In 
Australia,  civilian  establishments  were  utilized,  but  were  working  so  far  beyond 
capacity  that  the  quality  was  frequently  substandard.  Small  handwashing 
machines  and  many  types  of  makeshift  laundry  facilities  were  utilizied  in 
New  (luinea.  By  1944,  quartermaster  laundry  facilities  were  being  provided, 
jirimarily  for  hospitals.  Tnits,  in  general,  provided  facilities  for  the  individual 
to  wash  his  own  clothes.*'* 

China-Burma-lndia 

As  has  been  indicated,  an  educational  program  in  individual  protective 
measures  was  necessary,  particularly  for  small  isolated  units  and  individuals 
traveling  l)etween  fixed  installations  or  on  leave.  Reports  as  late  as  1944  in¬ 
dicate  that  troops  continued  to  arrive  in  the  theater  without  proper  instructions 
in  malaria  pi'evention  and  dem<<nstrating  poor  malaria  discipline.*^ 

“  Quarterly  Rpt.  Baee  K  SWI'A,  ims  "  HU. 

••  Quarterly  Rpt.  (Ith  Army  SWP.A.  IJM5  2.  HU. 

"  (1)  Quarterly  Rpt.  Baee  B  SWI'A.  UM.l  4.  HU,  (2i  Quarterly  Rpt.  Baae  E  SWPA.  1944-1. 
HU.  (.'ll  Quarterly  Rpt,  fith  Army.  1944  2.  HU. 

“Quarterly  Rpt.  H<|  I  Curpa,  llt4.i  :t.  HU.  (2)  Annual  Rpt.  Chief  SurR  ITSASOS  SWPA.  194,1. 

HI). 

“  Quarterly  Rpt,  Baae  O  SWPA.  1944-4.  HU. 

'■  .Meiiiii.  Hi|  rs  Korces  ('liliia-Burmii  lnilln.  20  .lun  44.  auh  :  Notea  on  nialarln  wiitrnl  for  ri'fereiiee 
In  conference  at  SCO.  HU:. '114. 7  2  (Ref). 
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/  >*/ui>  .“,  \ffn  <if'  fht  f'^th  IHi'i.si»>it  t<th»  fniir  oitt  to  •fri/  ttn  it  ftofhitnj.  •ifttthi  iiotioit  f, 

omt  /■/  ifn;  ‘i.fh'ih  y  fiHt  »/  //  ith  tnfi'i  t,ii  ftn  nioftf's  rtiin.  t  >k  i  tto  hoi  .  Mu  ft 

t'lHilitU'-  wiTt'  111  i!h'  ninjurity  of  ini])!  ovisi'il.  hut  luluijuuU'. 

In  I'.'-f;’..  It  u.i'  i'f|Hutc(l  til, It  '.nine  of  ilii>  >iii:ilN>i-  >t:itions  in  the  Assuni  area 
liad  only  wa'Iiiaek'  with  drains:  however,  hy  I'.'I4  eaeli  eonipany  and  detaeh- 
nient  liad  pro\  idrd  ii>elf  w  ith  -hower-.  At  convoy  cainp"  alon;.:  the  l.eih)  Ivoad 
-oldier-  were  peiniitied  to  --poni:e  otl  at  the  rivei-.  l>nt  river  hathin;:  was  for 
iiidden  Im'cmU'c  id'  rc'iili  inc  -hin  infect  lon^.  In  (  hina.  eadi  oroup  of  Anierieaus 
con-l  rncted  t  hei  r  ow  n  'how  ci'.  Iia>ed  n|  >on  d  irect  ion.'  in  t  lie  Army  held  manual 
on  'amtatioii.  her  a  time  no  lieatinjr  units  were  avaihilile.  hut  when  closed 
liuildmc'  were  con't  rncted.  hot  water  wu'  provided  for  washiiijr  and  shower 
facillt  le-P' 

Ini  '.'-ft’ t  he  nat  1  M>  I  thohies”  did  mo'-i  <d' t  lie  laundry  for  soldiers  and  otlicers 
ill  India.  Their  i  rude  method'  d'  heatinir  out  and  stampiiic'  out  the  dirt  vvei-e 


**  t  1  -  A  II  fiu.i  1  Kpt  If'j  I  i.i  M  < »(»  '  h)'|i;t  '  I'M-  1 1 1  *  <  -  •  '  ‘ta  •  >  5  lipl ,  !fi^  S<  ►S  Ar«'ft  ‘  ’nni'l. 

rSK  In  ('hlTi.i.  l'»H  H!»  .Xiiiina!  Ilia  s..uil*»'rn  II«j  tifli  .\rin.v  (Ip,  AiiHTiffin  Llalntwi 

'I'*’/!  m  <  ^'lii  n,t  I  1 V  4 1  HI’ 
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not  particularly  efficient.  Soldiers  associated  the  prevalent  skin  lesions  with 
these  laundry  methods  and  called  them  all  “dhobie  itch.”  Many  unit  facilities 
and  quartermaster  laundries  were  established  during  1944.  Individual  experi¬ 
mentation  also  created  some  novel  laundries  as  the  following  example  of  a 
combination  of  American  ingenuity  and  Indian  tradition  indicates : 

Beating  blocks  were  built,  on  which  the  Indian  help  could  beat  Instead  of  scrub 
clothes.  However,  the  concession  stopped  there.  Running  water  was  piped  to  the  site ; 
GI  cans  were  Installed,  in  which  laundry  is  soaped  and  boiled  In  l.ve.  It  Is  then  rinsed, 
resoaped  and  beaten  upon  the  blocks  and  rinsed  again.  After  blenching  it  Is  hung  out  to 
dry  on  clothes  lines. 

CONCLUSIONS 

The  relative  role  of  personal  hygiene  in  control  of  disease  varied  consider¬ 
ably  according  to  the  degree  of  unit  sanitation  and  area  control  achieved  and 
according  to  the  degree  of  specific  protection  afforded  by  measures  such  as 
immunization.  There  are  few  outbreaks  of  disease  in  which  only  one  factor 
can  be  implicated ;  it  is  therefore  difficult  in  most  cases  to  correlate  specifically 
good  or  bad  personal  hygiene  with  disease  incidence. 

A  continuing  educational  program,  combined  with  frequent  inspection  by 
both  commanders  and  medical  personnel,  was  found  necessary  to  keep  individual 
health  observance  at  proper  levels.  A  problem  of  the  Medical  Department  was 
to  convince  line  officers  of  their  responsibility  in  enforcing  health  precautions, 
such  as  water  discipline,  eating  only  authorized  foods,  care  of  the  feet,  and 
proper  wearing  of  the  uniform  for  protection  against  arthropod  vectors  of 
disease.  The  soldier,  too,  had  to  be  convinced  of  the  relationship  between  his 
actions  and  his  health  and  the  health  of  his  entire  unit.  Agencies  were  set  up, 
within  the  Office  of  The  Surgeon  General  and  at  all  major  command  levels,  to 
insure  the  dissemination  of  information  necessary  for  the  soldier  to  safeguard 
his  health. 

The  effectiveness  with  which  personal  hygiene  measures  were  applied, 
both  in  training  situations  and  in  active  theaters,  varied  widely.  Experienced 
observers  agree  that  there  were  numerous  lapses  from  established  minimum 
standards  and  that,  in  future  military  operations,  thorough  training  in  personal 
hygiene  will  be  necessary.  This  training  must  include  not  only  the  principles 
and  methods  to  be  applied,  but  should  also  serve  to  motivate  personnel  of  all 
ranks.  In  addition,  there  must  be  command  and  medical  inspections  coupled 
with  provisions  for  effective  corrective  actions. 

«•  (1)  Annual  Rpt,  Hq  Med  Det  472d  AM  Gp,  1943.  HD.  (2)  Annual  Rpt,  Dlsp  478th  QM  Op, 
1944.  HI).  (H)  Also  see  footnote  3.1.  p.  25. 
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PHYSIOLOGIC  MECHANISMS  FOR  ADAPTATION 
TO  HEAT  AND  COLD 

The  study  of  clothing  to  meet  military  needs  and  protect  the  health  of  the 
American  soldier  in  World  War  II  became  a  science.  The  application  of  this 
science  materially  influenced  the  comfort,  efficiency,  well-being,  and  health  of 
the  soldier.  This  was  of  basic  interest  to  preventive  medicine  in  its  mission 
of  the  conservation  and  maintenance  of  mental  and  physical  health. 

Man  is  a  tropical  animal.  Without  the  aid  of  clothing  he  is  physiologically 
best  adapted  for  the  warm  climates.  Since  man  must  wear  clothing,  the  best 
types  of  garments  can  be  developed  only  by  full  consideration  of  his  physiologic 
makeup  and  his  mechanisms  for  adaptation  to  heat  and  cold.  For  optimum 
well-being,  the  human  body  must  maintain  a  relatively  constant  internal  body 
heat  by  a  balance  between  the  rate  of  heat  dissipation  and  heat  gain.  Funda¬ 
mentally,  the  problem  is  conservation  of  heat  in  the  cold  and  the  efficient  dissi¬ 
pation  of  heat  in  the  hot  climates.  In  heat  regulation  and  heat  exchange,  the 
human  body  has  a  remarkable  adaptation  through  a  wide  range  of  temperatures. 
Several  mechanisms  are  involved. 

At  least  two  centers,  located  in  the  hypothalamus,  appear  to  act  as  “ther¬ 
mostats,*’  one  basically  concerned  with  heat  dissipation,  the  other  with  the  con¬ 
servation  of  heat.  These  centers  are  closely  connected  by  nerve  pathways  and, 
by  a  mechanism  that  is  not  well  understood,  react  reflexly  to  sensory  stimuli 
from  peripheral  thermoreceptors  and  probably  to  internal  body  temperature, 
including  that  of  the  brain  stem  itself.  Newburgh  ^  and  his  associates  favored 
the  hypothesis  that  the  thermoreceptor  mechanism  lies  in  a  gradient  across 
the  skin  between  the  surface  and  the  blood  and  that  the  steepness  of  the  gradient 
in  one  direction  gives  rise  to  the  sensation  of  cold,  while  that  in  the  other 
stimulates  the  feeling  of  warmth.  It  is  well  understood  that  heat  regulation 
is  intimately  related  to  blood  and  the  flow  of  the  blood  stream.  Central  nervous 
system  control  of  vasodilatation  and  vasoconstriction  and  certain  local  reflex 
mechanisms  comprise  a  large  part  of  heat  regulation.  Thermal  adaptation 
through  the  nervous  system  is  rapid, 

'  Newburgh,  L.  H.,  ed. :  Physiology  of  Heat  Regulation  and  the  Science  of  Clothing.  Philadelphia, 
W.  B.  Saunders  Company,  1949. 
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Prolonjreti  adjustment  to  temperature  appears  to  be  a  function  of  the  endo¬ 
crine  system  and  is  under  the  master  control  of  the  pituitary  gland.  The  mech¬ 
anism  of  control  through  the  endocrine  system  probably  is  chemical  by  means  of 
hormones,  the  products  of  metabolism,  or  the  metabolic  reaction  of  special 
chemicoreceptor  cells.  Metabolism,  as  the  principal  process  through  which 
body  heat  is  produced,  comes  under  endocrine  control  through  the  internal 
secretions  of  the  thyroid,  the  medulla  of  the  suprarenal  gland,  and  possibly 
other  internal  glands.  Adrenalin  produced  in  response  to  stress  undoubtedly 
increases  hejit  production.  The  role  of  the  secretion  from  the  cortex  of  the 
supnirenal  gland  and  the  reaction  of  the  human  body  to  stress  has  received 
considerable  attention  at  the  hands  of  Selye  -  and  others,  but  is  not  completely 
understood.  Lange  and  co-workers  have  demonstrated  the  protective  influ¬ 
ence  of  thyroid  gland  administered  to  rabbits  exposed  to  extremes  of  cold,  and 
Leblond  and  his  co-workers,'*  through  the  use  of  radioactive  iodine,  have  shown 
an  increased  thyroid  response  in  rats  exposed  to  cold  after  a  latent  period  of 
approximately  3  days.  Return  to  normal  activity  occurred  after  a  period  of 
exposure  of  40  days  and  probably  indicated  that  other  mechanisms  of  adapta¬ 
tion  had  come  into  play.  Schachner  and  co-workers,^  working  in  the  Armored 
Medical  Research  Laboratory  at  Fort  Knox,  Kentucky,  after  the  war,  extended 
the  range  of  observations  to  shorter  and  longer  intervals,  2  hours  to  60  days, 
and  in  general  confinned  the  work  of  I^eblond.  The  endocrines  also  exert  a 
definite  influence  in  the  control  of  water  balance  and  the  blood  level  of  chlorides. 
Razett  *  and  others  have  described  blood  volume  changes  characterized  by  an 
increase  in  heat  and  a  reduction  in  cold. 

Bazett  stressed  the  point  that  body  temperature  is  not  constant  for  all  parts 
of  the  body,  and  that  variations  in  surface  temperature  and  even  deep  muscle 
temperatures  in  the  extremities  occur  in  the  process  of  heat  regulation  and  the 
maintenance  of  thermobalance  according  to  external  temperatures.  The  most 
constant  body  temperature  is  probably  represented  by  that  of  the  liver,  the 
brain,  and  of  the  blood  as  it  leaves  the  heart.  Even  deep  rectal  temperatures 
vary  according  to  heat  stress  or  heat  loss. 

In  response  to  cold,  there  is  an  initial  general  vasoconstriction  involving 
all  types  of  superficial  blood  vessels,  possibly  accompanied  by  deep  splanchnic 
dilatation.  Gooseflesh  roughens  the  skin  and  the,  hair  rises  in  an  effort  to 

*  Selye,  H.  :  The  general  adaptation  syndrome  and  the  dlseasea  of  adaptation.  Practitioner  163  : 
393-405,  Nov  1949. 

•  Lange,  K. ;  Gold,  M.  A.  A.  :  Weiner,  P..  and  Kramer.  M.  :  I’actors  influencing  resistance  to  cold 
environments.  Bull.  U.  S.  Army  M.  Dept.  8  ;  849-859,  Nov  1948. 

‘  Leblond,  C.  P.  :  Gross.  J. ;  Peacock,  W..  and  Kvans.  B.  D.  :  Metabolism  of  radio-iodine  in  the 
thyroids  of  rats  exposed  to  high  or  low  tem|>eratures.  Am.  J.  Physiol.  140  :  6T1-676,  Feb  1944. 

‘Schachner,  H.  E.  :  Glerlach,  C.  S..  and  Krebs,  A.  T.  :  The  response  of  the  thyroid  gland  to  low 
environmental  temperature  as  studied  with  rndiolodlne.  Med  Dept  Fid  Research  Lab  Project  Rpt 
6-64-12-02,  1  Jun  49.  AFML. 

•Bazett,  H.  C.  :  The  regulation  of  body  temperature.  In  Newburgh,  L.  H.,  ed.,  op.  cit.,  pp. 
109-192. 
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decrease  airflow  over  tlie  skin  surface  and  to  maintain  a  layer  of  air  insulation 
over  the  body.  Hazett  points  out  that  the  level  of  deep  body  temperature,  as 
exemplified  in  rectal  recordin^rs,  is  influence*!  by  so  many  factors  of  adaptation 
that  it  is  not  readily  depressed  in  cold  nor  increased  by  motlerate  warmth.  Data 
collected  carefully  by  Hazett  and  his  jrroup,  however,  do  demonstrate  that  such 
an  effect  is  discernible.  He  .states  that,  “Thus  the  data  .  .  .  indicate  differences 
in  averajie  rectal  temperature  of  0.7°  (\  (1.3°  F.)  for  the  whole  range  from 
just  endurable  ’  ’  to  sweat-causing  heat.’’ 

Reflex  iig  increases  the  metabolic  rate  as  part  of  the  physiologic 

protective  n  se  to  cold.  If  exposure  to  cold  is  prolonged,  the  continued 
vasoconstriction  sets  up  a  need  for  a  reduction  in  blood  volume  to  compensate 
for  splanchnic  dilatation.  As  a  result,  there  is  some  concentration  of  plasma 
protein,  which  eventually  disappears.  An  increase  in  cell  concentration  may 
occur,  but  over  a  long  period  this  also  is  reduced  and  the  cell  composition  of 
the  blood  is  comparable  to  that  seen  in  subjects  in  equable  temperatures.  In 
vasoconstriction,  which  affects  arteries  and  veins  alike,  the  blood  returns  through 
the  venae  comites  in  close  apposition  to  the  arteries.  Under  these  circumstances, 
arterial  blood  on  the  way  to  the  surface  is  cooled  and  venous  blood,  coursing 
centrally,  is  warmed  by  an  exchange  of  heat.  This  results  in  a  gradual  cooling 
of  the  extremities  and  eventually  allows  surface  temperatures  to  fall.  This  may 
cause  a  decrease  in  evaporation,  radiation,  and  convection  from  the  skin  and  act 
as  a  mechanism  for  the  conservation  of  heat. 

Acclimatization  to  cold  appears  to  be  less  specific  than  adaptation  to  heat. 
Increase  in  thyroid  activity  in  man  exposed  to  cold  has  not  been  substantiated. 
There  is  some  evidence  that  pla.sma  protein  is  mluced  to  accommodate  sustained 
vasoconstriction  of  the  superficial  ves.sels.  Roughening  and  drying  of  the  skin 
may  occur  and  probably  afford  better  insulation.  Individuals  exposed  to  cold 
develop  tolerance  and  greater  comfort  within  about  1  week.  Optimum  acclima¬ 
tization  to  cold  requires  long  periods  of  experience  in  cold  climates  and  appears 
to  involve  more  of  “learning  to  live  with  cold"  than  physiologic  adjustment, 
about  which  very  little  fundamental  knowledge  exists. 

Physiologic  adjustment  of  the  body  to  heat  is  largely  a  function  of  the  cir¬ 
culatory  system  insofar  as  is  now  known.  The  basic  reactions  are  the  opposite 
of  those  described  above  for  cold.  A  continuous  vasodilatation  is  an  early 
response  to  heat  and  apparently  depends  upon  reflex  responses  to  peripheral 
thermoreceptors  acting  through  thermocenters  in  the  hypothalamus.  There  is 
an  increased  flow  of  blood,  especially  at  the  periphery,  and  the  route  of  flow 
of  returning  blood  is  in  the  superficial  veins.  This  allows  blood  flowing  toward 
the  periphery  to  carry  heat  outwardly,  to  lose  it  near  the  skin  surface  through 
the  cooling  effects  of  evaporation  and  convection,  and  to  return  centrally  at 
lowered  temperatures  to  accomplish  internal  cooling.  In  the  initial  adaptation, 
vasodilatation  is  accompanied  by  splanchnic  constriction.  With  further  adjust- 
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nieiit,  liowever,  there  is  an  increase  in  hlomi  volume.  Hlood  protein  increase 
subsequently  ])arallels  the  fluid  increase,  but  elevation  of  hemojrlobin  levels  has 
not  been  conclusively  substantiated. 

The  physical  mechanisms  throufth  which  body  heat  is  lost  are  primarily 
evaporation  of  sweat  and  convection  aiul,  to  some  ilejrree,  by  conduction  of  heat 
through  the  tissues.  The  sweating  mechanism  is  largely  controlled  by  the 
sympathetic  nervous  .system  an<l  to  a  less  e.xtent  by  peripheral  heat  stimuli 
acting  through  a  thernux-ontrol  mechanism  located  in  the  hypothalamus. 
Robinson  ^  has  summarized  evidence  to  the  effect  that  local  heat  stimuli  may 
also  initiate  sweating.  He  further  states  that  the  center  in  the  hypothalamus 
is  influenced  by  afferent  impulses  from  temperature  receptors  in  the  skin,  direct 
temperature  changes  in  the  center  which  are  determined  by  the  temperature  of 
the  arterial  blood  supply,  and  possibly  by  stimuli  arising  from  neuromuscular 
activity.  The  initiation  of  sweating  depends  largely  upon  the  skin  temperature 
and  increases  rapidly  above  a  threshold  of  114.;)°  ('entigrade.*  Water  output 
through  sweating  is  therefore  in  proportion  to  the  heat  stress  to  which  the  body 
is  exposed.  Under  heavy  .stress,  <lehydration  ensues  if  water  is  not  replaced 
in  adequate  quantities.  Total  water  balance  in  the  heat  is  largely  related  to 
sweating,  kidney  function,  and  thirst.  Robin.son  ®  has  studied  the  rate  of 
sweating  and  points  out  that  in  addition  to  the  factors  noted  above,  sweating 
may  vary  by  individual,  degree  of  acclimatization,  fatigue,  and  excessive  salt 
intake,  lender  stress  up  to  4  liters  of  sweat  per  hour  may  be  lost  through  the 
sweating  mechanism,  althoxigh  averages  are  considerably  less.  High  rates  of 
sweating  cannot  be  maintained  indefinitely  because  of  fatigue  of  the  sweating 
apparatus.  The  ability  to  sweat  and  resistance  to  fatigue  of  the  sweating 
mechanism  vary  by  individual.  Indeed,  a  few  individuals  appear  to  be  incapa¬ 
ble  of  sweating  to  any  great  degree  and  therefore  are  unfit  for  living  in  the 
hot  climates. 

Acclimatization  of  men  to  heat  stress  is  a  complex  process.  Ability  to 
sweat  increases,  the  chloride  content  of  the  sweat  decreases,  and  there  appears 
to  be  some  general  lowering  of  the  metabolic  rate.  Robinson  points  out  that 
in  the  acclimatized  individual,  sweating  begins  earlier  upon  exposure  to  heat 
than  in  the  unacclimatized  individual.  The  heat  regulation  mechanisms  of 
the  body  adapt  themselves  rapidly  to  increased  heat  loads  and  most  individuals 
accomplish  a  large  part  of  the  acclimatization  process  within  a  week  of  having 
been  placed  in  a  hot  environment.  Robinson  notes  the  great  capacity  of  the 
circulation  to  make  adjustments  to  heat  stress,  and  gives  as  an  example  observa¬ 
tions  on  well-acclimatized  men  studied  in  his  laboratory  who  could  maintain 
thermal  equilibrium  and  water  balance  while  working  for  6  hours  with  a 

'Robinson,  S. ;  Physiological  adjustments  to  heat.  In  Newburgh,  I..  H..  ed.,  op.  cit.,  pp.  193-231. 

0  Winslow,  C.-E.  A.  :  Herrington.  L.  I'.,  and  Gagge.  A.  P.  :  Physiology  reactions  of  the  human 
body  to  varying  environmental  temperatures.  Am.  J.  Physiol.  120  :  1-22,  Sep  1937. 

•  See  footnote  7. 
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metabolic  rate  of  190  calories  })er  square  meter  per  hour  iu  au  air  temperature 
of  50°  C.  and  a  relative  luimiility  of  IS  percent,  or  in  an  air  temperature  of 
33°  (\  and  a  relative  humidity  of  95  percent.  I'nder  suc-h  circumstances,  these 
men  were  meetinfi  a  threefold  demand  over  and  above  metabolic  req\iirements 
as  far  as  the  circulatory  system  was  concerned. 

The  period  required  for  comj)lete  acclimatization  in  hot  climates  is  not 
known.  For  practical  purposes,  however,  the  war  ex{)erience  demonstrated 
that  the  vast  majority  of  men  who  were  transferred  from  temperate  to  hot 
climates  had  become  acclimatized  within  a  period  of  1  month  to  6  weeks. 

This  brief  summary  of  the  physiologic  aspects  of  the  body's  adaptation  to 
the  extremes  of  temperature  was  taken  largely  from  Newburgh  and  his 
collaborators  and  from  the  reports  of  the  Subcommittee  on  Clothing  of  the 
Aviation  Medicine  ('ommittee,  National  Research  ('ouncil.  The  purpose  has 
been  to  emphasize  the  concept  that  the  development  and  use  of  clothing  must 
be  predicated  upon  man's  i)hysiologic  responses  to  his  environment  and  not 
alone  to  fit,  wearability,  and  adaptation  to  combat  efficiency.  This  point  of 
view  was  slow  in  its  evolution.  As  late  as  1940  the  development  of  clothing 
was  largely  the  responsibility  of  the  Quartermaster  ('orps  School  and  Depot 
in  Philadelphia,  Pennsylvania,  aided  by  field  testing  for  field  use  and  combat 
adaptation  by  the  Hoards  of  the  appropriate  Army  branches. 

In  1940  and  early  1941,  the  Quartermaster  Corps  Technical  (’ommittee  was 
developing  the  clothing  program  with  the  aid  of  civilian  experts  in  clothing 
production.''  Their  major  intere«ts  were  fabrics,  fit,  durability,  adaptation  to 
combat  and  other  military  requirements,  appearance,  and  supply.  It  was  not 
until  The  Surgeon  General  expressed  interest  in  tiie  development  of  clothing 
in  relation  to  the  physiologic  requirements  of  the  soldier  that  intensive  studies 
on  this  subject  were  begun.  Thus,  the  concepts  briefly  summarized  above  were 
largely  an  outgrowth  of  the  combined  efforts  of  The  Surgeon  General  and  The 
Quartermaster  General  during  the  war,  with  the  assistance  of  the  National 
Research  Council  and  a  number  of  experimental  laboratories. 

PROPERTIES  OF  PROTECTIVE  CLOTHING 

Forbes  has  described  the  properties  of  clothing  as  porosity,  permeability, 
flexibility,  elasticity,  design  and  fit,  thickness,  number  of  layers,  color,  texture, 
and  weight.  Ctilization  and  proper  weighting  of  these  properties  of  clothing 
promote  human  comfort  and  efficiency,  and  are  potent  factors  in  the  prevention 
of  injury  and  disease.  They  govern  the  passage  or  retention  of  heat  and  water 
vapor,  and  decrease  the  effect  of  solar  radiation,  convection,  and  wind.  Those 

Se«  footnote  1,  p.  .31. 

“  Klsch,  E.,  and  Pitkin.  T.  M.  :  Clothins  the  Soldier  of  World  War  II.  QMC  Historical  Studies 
No.  10,  Washington,  Government  Printing  Office,  Sep  1940. 

“  Newburgh,  L.  H.,  ed.,  op.  cit.,  pp.  320-329. 
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who  develop  clothing  for  military  purposes  cannot  ignore  the  effects  of  design 
and  appearance  upon  the  morale  of  the  soldier,  for  what  makes  up  fashion  in  a 
uniform  is  oftentimes  neither  physiologically  sound,  nor  operationally  practi¬ 
cal.  Fourt  and  Harris*®  have  remarked  that  “clothing  is  often  chosen  on  the 
basis  of  fashion  rather  than  physiology  and  physics.” 

The  development  of  special  types  of  clothing  for  the  protection  of  the 
soldier  against  diverse  environmental  hazards  was  a  necessity  during  World 
War  II.  The  American  soldier  experienced  combat  in  the  dry  heat  of  the 
desert,  the  wet  moist  heat  of  the  tropics,  the  cold  of  winter  in  Italy  and  Western 
Europe,  ami  the  damp  cold  at  Attu  and  the  Aleutians.  (See  Fig.  6.)  Thus, 
even  with  the  knowleilge  of  body  regulation  to  heat  and  the  development  of 
fabrics  and  design  of  uniforms  that  existed  at  the  end  of  the  war,  uniforms 
for  special  requirements  could  not  be  avoided. 

The  characteristics  of  the  uniform  for  hot  climates  were  lightness,  perme¬ 
ability  to  water  vapor,  lack  of  absorbability  for  water,  insectproofness,  and 
firmness  of  weave  sufficient  to  protect  the  skin  from  injury  and  abrasion. 
White  or  other  light  colors  were  desirable  because  of  their  ability  to  reflect 
radiated  heat,  but  were  unsuitable  for  camouflage.  Fabrics  should  be  able  to 
conduct  heat,  dry  quickly,  reflect  radiated  heat,  interfere  as  little  as  possible 
with  the  cooling  process  of  evaporation  of  sweat,  and  give  maximum  ventilation 
during  periods  of  activity  while  at  the  same  time  affording  some  protection 
against  the  wind  and  lower  night  temperatures  when  the  soldier  is  at  rest. 
In  hot  humid  climates,  any  type  of  clothing  may  impede  evaporation  of  sweat 
to  such  an  extent  as  to  interfere  with  heat  balance.  In  hot  dry  areas,  a  cover¬ 
ing  of  clothing  over  the  body  protects  from  radiation  from  the  sun  and  prevents 
heat  coming  in  contact  with  the  body  in  much  the  same  way  that  arctic  clothing 
in  the  cold  protects  from  excessive  heat  loss. 

The  effectiveness  of  clothing  for  cold  climates  depends  upon  thermal  insu¬ 
lation  properties.  Thermal  insulation  requirements  of  the  human  body,  how¬ 
ever,  vary  so  greatly  between  hard  physical  activity  and  rest  in  cold  climates 
that  great  flexibility  in  design  is  required.  In  activity,  layers  must  be  shed 
and  neck  and  cuff  openings  undone  to  facilitate  ventilation  and  evaporation 
of  sweat  for  the  maintenance  of  thermal  equilibrium.  When  sweating  is  in¬ 
tense,  clothing  picks  up  much  moisture  which  later  turns  to  frost  or  ice  and 
greatly  reduces  thermal  insulation  during  periods  of  rest. 

Still  air  is  a  good  insulator.  Consequently,  the  design  and  construction  of 
clothing  for  cold  climates  came  to  embody  those  principles  which  trap  air  in 
the  interstices  of  the  fabric  and  between  layers  of  clothing.  Moving  air  on  the 
other  hand  rapidly  dissipates  heat  so  that  wind  in  contact  with  porous  clothing 
covering  the  body  rapidly  causes  loss  of  body  heat.  It  was  learned  during  the 

”  Fourt,  L.,  and  Harris,  M.  :  Physical  properties  of  clothing  fabrics.  In  Newburgh,  L.  H.,  ed., 
op.  clt.,  pp.  291-319. 
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war  tliat  a  ti^rlitly  wovtMi,  Ii<ilitwri<j:lit,  wimlproof  outer  pinnent,  worn  over 
more  poious  fahrirs  as  inner  layers  to  jrive  the  etl'eet  of  layei’s  of  still  air  for 
insulation,  jrave  the  lH*st  proteetion.  Another  eharaeteristie  was  looseness  of 
fit  to  encouia<re  the  trappin*;  of  aii'  and  to  avoid  fatifjue  by  friction  or  restric¬ 
tion  of  nuweinents. 
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Other  problems  in  the  developmeiit  of  military  clothing  have  largely  to 
do  with  special  problems,  such  as  protection  against  fire  and  chemical  warfare 
agents,  and  clothing  in  relation  to  industrial  hazards.  At  least  three  hazards 
required  the  impivgnation  of  clothing  with  separate  chemical  substances. 
These  were  tire,  vesicant  gases,  and  insects.  In  all  three,  to.xic  eti'ects  from  the 
chemicals  used  provided  a  difficult  problem  during  the  war  and  necessitated 
many  laboratory  man-bom’s  of  testing.  These  chemical  substances  must  be 
nontoxic,  effective  for  the  purpose  for  which  they  were  designed,  and  change 
the  characteristics  of  the  fabrics  used  in  the  uniform  as  little  as  possible.  The 
processes  for  impregnating  them  into  the  fibers  of  the  fabric  or  in  the  fabric 
itself  must  be  simple  and  preferably  susceptible  to  use  in  the  field  or  in  im¬ 
provised  field  installations.  These  problems  became  more  complex  when  the 
type  of  oi)eration  was  such  that  protection  against  both  fire  and  chemical  war¬ 
fare  agents  might  be  anticipated  and  impregnation  with  insect  repellents  or 
insecticides  was  a  requirement. 

Protection  of  the  extremities  in  both  heat  and  cold  gave  rise  to  special 
problems  during  the  war.  In  tropical  climates  fungus  infections  were  preva¬ 
lent  and  constant  wetness  from  pei-spiration  or  water  conditioned  the  skin  to 
trauma.  In  the  areas  of  dry  cold,  frostbite  commonly  affected  hands  and  feet. 
Where  cold  was  experienced  in  association  with  wetness,  the  problem  of  pro¬ 
tecting  the  feet  was  especially  difficult.  Footgear  alone  could  not  be  expected 
to  solve  the  problem.  Conservation  of  total  body  heat  by  efficient  protective 
clothing  for  other  parts  of  the  body  had  to  complement  the  provision  of 
properly  designed,  constructed,  and  fitted  socks,  and  appropriate  shoes  such 
as  the  shoepac  and  the  arctic  overshoe  in  the  prevention  of  trenchfoot.  Loose¬ 
ness  of  fit  to  avoid  constriction  of  the  extremities,  layering  of  socks,  wet¬ 
proofness  of  the  shoe,  and  ventilation  through  the  uppers  of  the  shoe  came 
to  be  important  considerations  in  the  development  of  the  best  type  of  footgear 
for  protection  against  cold  injury. 

CLOTHING  IN  WORLD  WAR 

The  development  of  clothing  for  the  American  Expeditionai'y  Forces  in 
Europe  in  World  War  I  was  largely  on  the  basis  of  expediency.  The  American 
Army  had  had  no  experience  with  operations  on  such  a  large  scale  and  no 
basic  research  had  been  initiated  to  develop  the  best  items  of  clothing  and 
equipment  for  operations  in  a  temperate  climate  where  winters  are  relatively 
severe.  Supplies  were  short,  and  it  was  necessary  to  purchase  many  items  of 
clothing  abroad  to  meet  requirements  for  United  States  Forces.  Inadequacies 
in  transportation  made  unit  supply  difficult. 


“The  Medical  Department  of  the  United  States  Army  in  the  World  War.  Washington,  Govern¬ 
ment  Printing  Office,  1926,  vol.  VI,  pp.  608-661. 
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Until  hite  in  the  wur,  the  preventive  inevlieine  ivsi)eets  of  elothinji  appeiir 
to  have  received  little  attention,  hut  fri’eat  emphasis  was  placed  npon  the  weight 
of  equipment  and  clotlung.  It  had  been  determined  that  the  burden  of  the 
individual  soldier  should  not  excee<l  one-third  of  his  own  weight  if  he  was 
to  have  maxinium  freedom  of  action  on  the  march  and  in  battle.  The  mean 
weight  of  American  soldiers  varied  between  141  and  144  pounds.  The  average 
equipment  for  the  rifleman  weighed  61  to  73  pound.s.  When  clothing  was 
added,  the  weight  was  80  to  91  pounds.  There  are  no  reports  which  point  out 
the  effect  of  these  loads  on  the  health  in  the  American  P^xpeditionary  Forces. 
It  was  a  common  practice,  however,  for  the  World  War  I  soldier  to  discard 
clothing  and  equipment.  It  is  recorded  that  50  percent  of  the  men  discarded 
extra  shoes,  ,30  percent  the  extra  blanket,  and  25  percent  the  extra  suit  of 
underwear. 

Oi)erations  late  in  1917  demonstrated  that  the  16  ounce  Melton  cloth  for 
service  coats  was  too  light.  The  Chief  Quartermaster,  American  Plxpedi- 
tionary  Forces,  recommended  an  increase  to  20-ounce  Melto»\  and  a  change 
in  construction  and  lining  materials.  With  the  increase  of  wool  consumption 
and  the  resulting  shortages,  the  cloths  produced  were  coarse  and  patchy  in 
appearance.  The  American  soldier  appeared  poorly  dressed  in  comparison 
to  those  of  other  armies  in  Fnrope.  (len.  John  J.  Pershing  recommended  a 
new  design  which,  however,  was  not  produced  in  time  for  use  in  Europe. 

Great  difficulty  was  experienced  in  the  proper  fitting  of  clothing.  Sizes 
recorded  on  paper  labels  were  lost  and  resizing  of  salvaged  clothing  was  fre¬ 
quently  careless  in  practice. 

Special  types  of  clothing  were  developed  ^or  American  Expeditionary 
Forces  in  Siberia  and  northern  Russia  in  late  T'-  nd  1919.  These  consisted 
largely  of  overcoats  with  sheepskin  lining  under  at.  outer  shell  of  moleskin 
cloth  or  cotton  duck.  Parkas  came  into  use,  along  with  heavy  fur  headgear  and 
fur-lined  hoods.  Some  use  of  the  layering  principle  was  made  in  winter  cloth¬ 
ing  for  Europe  as  demonstrated  by  the  develoi)ment  of  a  leather  jerkin  which 
was  designed  to  be  worn  over  the  uniform  coat  and  under  the  overcoat.  The 
jerkin  was  a  popular  garment  and  often  was  worn  to  the  exclusion  of  the 
overcoat. 

Footgear 

The  shoe  developed  by  the  ITnited  States  Army  before  World  War  I  did 
not  stand  up  in  combat  use.  Changes  in  design  and  construction  were  made 
in  May  1917,  but  because  of  the  Goodyear-welt  construction  these  shoes  wei'e 
not  waterproof  and  were  unsati.sfactory.  It  was  not  until  January  1918  that 
the  Chief  Quartermaster,  American  Expeditionary  Forces,  investigated  the 
failures  of  this  shoe  and  recommended  improvements,  a  circumstance  redupli¬ 
cated  by  the  January  1945  conferences  on  clothing  in  the  European  Theater  of 
Operations. 
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The  “Pei-shing  slioe”  developed  in  World  War  I  had  such  sound  militarj’ 
characteristics  that  its  principal  features  were  iTcoinniended  for  inclusion  in  the 
military  shoe  for  spring,  stinuner,  and  fall  operations  toward  the  end  of 
World  War  II.'* 

Shoe  Tariffs.  Even  in  World  War  1,  shoe  tarilfs  for  United  States  Forces 
included  90  sizes :  5  to  12  in  half  sizes  and  A  through  EE  in  widths.  Companies 
recorded  ^he  sizes  of  the  soldiers’  shoes.  Supply  based  on  these  records  re¬ 
sulted  in  a  preponderance  of  the  smaller  sizes.  The  problem  was  further  cOTn- 
plicated  by  the  recruitment  of  division  personnel  by  region.  Tariffs  for  the 
New  York  (hty  units,  made  u]>  largely  of  men  of  average  or  small  stature,  could 
not  be  the  same  as  those  for  units  comprised  of  the  men  of  average  to  large 
stature  from  the  Midwest. 

Fitting  of  Shoes.  It  is  recorded  that  “In  the  American  Expeditionary 
Forces  the  fitting  of  soldiers'  shoes  was  far  from  being  satisfactory  practically 
throughout  the  existence  of  these  forces.”  **  There  were  no  fitting  machines, 
and  the  selection  of  shoe  sizes  was  largely  a  responsibility  of  the  commanding 
officer  of  the  unit.  This  personal  element  and  added  command  responsibility 
gave  rise  to  much  variance  in  the  efficiency  with  which  slioes  were  fitted.  Even 
when  fitted  well,  due  regard  was  not  given  to  the  fact  that  the  foot  of  the 
soldier  increases  in  size  under  the  exigencies  of  marching  and  combat,  and  that 
it  was  necessary  to  wear  two  pairs  of  socks  for  comfort  during  the  winter 
months.  Misfitting  prior  to  the  winter  of  1917-18  was  so  much  in  evidence  that 
some  divisions  reported  as  much  as  90  percent  of  their  men  as  suffering  from  foot 
trouble.  Nearly  all  of  the  misfits  were  too  small.  In  the  fall  of  1917,  General 
Pei'shing  cabled  the  War  Department  to  stop  the  shipment  of  small  sizes  and 
established  a  new  tariff  in  January  1918.  In  addition.  The  Quartermaster 
General  caused  a  study  of  the  problem  to  be  made  at  Camp  Upton,  New  York, 
in  the  spring  of  1918.  Some  divisions  called  upon  division  orthopedic  surgeons 
to  supervise  shoe  fittings  with  improved  results. 

Reasonably  satisfactory  dubbins  for  waterproofing  shoes  were  developed 
during  World  War  I.  Success  in  their  use,  however,  appears  to  have  depended 
upon  the  method  of  use,  which  was  time  consuming  and  tedious. 

The  design  and  construction  of  rubber  boots  and  arctic-type  overshoes  were 
found  to  be  defective,  (^loth  (cashmerette)  uppers  for  overshoes  were  failures. 
They  did  not  wear  well  and  leaked  after  short  periods  of  wear  as  was  found 
to  be  the  case  with  the  cloth-type  arctic  used  in  World  War  II.” 

Socks.  Wool  socks  were  worn  exclusively.  A  heavy  wool  sock  worn  over 
a  lighter  wool  sock  was  the  standard  procedure.  As  in  the  case  of  shoes,  sizing 

“Memo,  h.  B.  Sbeppard.  Off  Chief  Q.M.  for  Maj  Gen  R.  M.  Littlejohn,  Chief  QM  BTODSA,  18 
Mar  45,  gub  ;  Footwear  and  socbe  for  use  In  the  BTO.  HD  :  R32.31  ETO. 

“The  Medical  Department  of  the  United  States  Army  in  the  World  War.  Washington,  Govern¬ 
ment  Printing  Office,  1926,  vol.  VI,  p.  630. 

”  ETMD,  BTO,  Dec  1044.  HD  :  350.06. 
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seems  to  have  been  tlie  greatest  deterrent  in  the  use  of  these  otherwise  satis¬ 
factory  items.  Because  of  the  difficulties  in  the  supply  and  exchange  of  socks, 
it  was  necessary  for  a  general  order  to  be  published  early  in  1918  which  directed 
that  all  soldiers  in  forward  areas  would  be  provided  with  three  pairs  of  wool 
socks  so  that  at  least  one  change  per  day  could  be  made.’*  The  order  further 
established  a  sock  exchange  system  roughly  similar  to  that  found  to  be  so  essen¬ 
tial  in  the  prevention  of  trenchfoot  in  World  War  II. 

Clothing  for  Hospital  Patients 

Clothing  for  hospital  patients  was  not  considered  satisfactory  in  the  Ameri¬ 
can  Expeditionary  Forces.  A  uniform  convalescent  suit  patterned  after  a 
similar  British  item  w’as  recommended,  but  w’as  not  adopted.  The  nightshirt 
which  was  recommended  as  part  of  this  suit  was  adopted,  and  the  number  of 
blankets  issued  to  each  patient  was  increased  from  3  to  4  in  the  spring  of  1918. 

Nurses’  Uniforms 

At  the  beginning  of  the  war,  there  was  no  prescribed  outdoor  uniform  for 
nurses  in  the  American  Expeditionary  Forces.  The  American  Red  Cross  fur¬ 
nished  many  items  for  American  nurses.  It  was  not  until  late  in  the  war  that 
the  War  Department  finally  approved  initial  issue  of  clothing  for  nurses  at 
Government  expense  and  provided  facilities  whereby  they  could  keep  them¬ 
selves  comfortable  and  well  clad.  The  nurse's  uniform  was  standardized 
towards  the  end  of  the  war  and  a  basis  of  issue  was  established.  In  the  period 
between  the  two  World  Wars,  little  effort  was  made  to  develop  a  satisfactory 
field  uniform  for  members  of  the  Army  Nurse  Corps  so  that  at  the  beginning  of 
World  War  II  the  nurses  were  little  better  off  than  they  had  been  when  World 
War  I  started. 

Laundering 

Mobile  field  laundries  were  not  originally  part  of  the  American  Expedition¬ 
ary  Forces.  Late  in  June  1917,  the  Chief  Quartermaster  and  the  Chief  Sur¬ 
geon,  Headquarters  American  Expeditionary  Forces,  jointly  recommended  the 
establishment  of  laundries  and  the  Chief  Surgeon  again  on  19  August  1917 
reemphasized  the  need  and  recommended  that  laundries  be  established  along¬ 
side  or  in  conjunction  with  delousing  stations  and  the  facilities  for  the  steriliza¬ 
tion  of  clothing.  Until  January  1918,  however,  the  laundering  of  clothing  was 
left  to  the  individual  soldier.  Ix)cal  village  women  were  the  laundresses  or  the 
soldier  did  his  own,  usually  using  cold  water  from  muddy  streams.  This  did 
not  accomplish  efficient  cleansing  and  certainly  did  not  disinfest  the  clothing. 
A  general  order  late  in  January  1918  directed  the  establishment  of  free  laun¬ 
dries  and  the  first  mobile  laundry  was  shipped  to  Europe  on  5  June  1918. 
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Thm'  more  were  in  ti\e  theiifer  by  IS  Adjust  and  it  was  only  on  Armistice  Day 
that  24  additional  mobile  lanmiries  weiv  shipped  from  the  I'nited  States. 

The  impregnation  of  clothinf;  for  the  control  of  lice  was  not  practiced  in 
World  War  I.  It  is  interestiiif;,  however,  that  a  member  of  the  Me«lical 
Kesearch  Committee  of  the  American  Ked  Cro.ss  in  Paris  nr^ed  a  practical  trial 
for  the  imprejniation  of  underclothing;  with  an  emulsion  of  cresol  and  soft  soap 
as  a  louse  control  measure.  While  membei’s  of  the  Medical  Research  Committee 
wox’e  underclothing  thus  impregnated  for  many  days  without  reported  cutaneous 
irritation  or  allergic  manifestations,  there  is  no  record  of  field  trial  or  use  by 
American  militaiy  personnel. 

Control  of  the  ubiquitoxis  “cootie"  was  largely  confined  to  disinfestation 
of  clothing  and  the  provision  of  bathing  facilities.  Methods  of  di.sinfestation 
were  by  steam  sterilization,  hot  air,  and  a  variety  of  improvised  methods,  such 
as  the  Serbian  barrel  or  steam  boxes  which  were  dependent  upon  heat  or  steam. 
Large  delousing  plants  were  established  under  the  control  of  a  bathing  and 
delousing  division.  The  icchnical  director  in  the  division  was  a  medical  officer 
who,  in  most  instances,  had  had  exjxerience  as  a  division  medical  gas  office’'. 
Subsupervisors  operated  by  echelon  downward  to  include  regiments  and  bat¬ 
talions.  Successful  disinfestation  was  accomplished  at  great  expense  in  time 
and  large  static  facilities.  Disinfestation  for  the  individual  and  for  small 
groups  was  unsatisfactory.  Reinfestation  occurred  easily  because  simple  heat 
sterilization  of  clothing  provided  no  residual  insecticidal  effect.  The  bath  and 
delousing  units  of  World  War  I  were  the  antecedents  of  the  bath  and  steriliza¬ 
tion  and  the  bath  and  fumigation  units  of  World  War  II.  In  contrast  to  the 
methods  used  in  World  War  I,  MYL  and  DDT  dusting,  together  with  bathing 
and  laundering  and  methyl  bromide  treatment  of  clothing,  kept  the  American 
soldier  essentially  lou.se-free  during  World  War  II.  The  residual  effect  of 
DDT  was  the  factor  of  greatest  importance. 

Trenchfoot  was  not  a  significant  cause  of  disability  in  American  Forces 
in  Europe  in  World  War  I.  The  role  of  clothing  in  the  prevention  of  cold 
injuries,  however,  came  to  be  well  understood.’® 

In  World  War  I  the  development  of  clothing  in  relation  to  the  function 
of  the  soldier  and  to  meet  his  physiologic  requirements  received  little  study  and 
no  emphasis.  Medically,  major  interests  were  directed  toward  the  sanitary 
aspects  of  clothing,  es|)e<‘ially  those  having  to  do  with  laundering  and  disin- 
festjition.  The  relation  of  footgear  to  trenchfoot  was  appreciated. 

CLOTHING  IN  WORLD  WAR  II 

Clothing  as  a  preventive  medicine  interest  received  little  attention  in  the 
period  between  the  two  World  Wars.  At  the  beginning  of  World  War  II,  the 
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Aiuericiin  soldier  was  clothed  in  a  uniform  which,  with  the  exception  of  a 
moderate  trend  towards  making;  it  suitable  for  dress  and  pirrison  use,  was  the 
same  as  that  in  use  at  the  end  of  World  War  I.-’"  The  last  development  in 
arctic  clothing;  UTore  the  war  was  in  1928.  Little  attention  was  (riven  to  special 
types  of  clothing  for  unusual  military  uses.  Some  observations  were  made 
upon  the  i*elative  desirability  of  cotton  versus  wool  uniforms  for  wear  in  the 
field  in  the  tropics.  The  physiolojric  implications  of  these  observations,  how¬ 
ever,  were  on  an  unsound  footing  because  of  the  conviction  on  the  part  of  com¬ 
manders  in  freneral  that  soldiei-s  fared  l)etter  on  restricted  water  intake  during 
periotis  of  heavy  physical  activity.  In  September  of  1986  at  Fort  Riley, 
Kansas,  field  tests  were  made  of  clothing  impregnated  against  vesicant  gases.^' 
The  tests,  however,  were  limited  to  observations  on  four  men  and  were  made  by 
a  contract  surgeon,  rather  than  under  the  auspices  of  trained  research  personnel. 

The  need  for  a  field  jacket  to  replace  the  service  coat  w-as  established  in  the 
middle  1980's.  I)evelo[)ment  began  in  1935,  ended  early  in  1937,  and  after 
■nuch  delay  resulted  in  the  adoption  of  the  olive-drab  field  jacket  in  November 
1939.  Lightness  of  weight,  water-repellency,  and  tightness  of  weave  for  wind 
resistance  characterized  this  garment  which  might  be  considered  the  initial 
step  toward  the  development  of  the  specialized  uniforms  required  for  World 
War  11.=’ 

The  ('hemical  Warfare  Service  laboratories  at  Edgewood  Arsenal,  Mary¬ 
land,  maintained  a  Medical  Research  Division  which  stimulated  interest  in  the 
protection  to  be  derived  from  clothing  or  specially  treated  clothing.  A  manual, 
“Prevention  and  Treatment  of  Casualties  from  (’’hemical  Agents,*’  was  pre¬ 
pared  in  1940  with  assistance  from  the  Medical  Department  and  included  refer¬ 
ences  to  the  uses  of  impregnated  clothing.='*  In  December  1940,  the  Training 
Division  of  the  Surgeon  General’s  Office  recommended  that  the  5th  Medical 
Rattalion,  assigned  to  the  5th  Division  at  (^im]>  (hister,  Michigan,  be  used  as  a 
unit  for  winter  training  and  testing.  Study  was  limited  to  medical  care  in 
the  cold,  and  jirotective  clothing  suitable  for  the  wounded  to  wear  during 
evacuation  was  included.=^ 

I.solated  medical  problems  did  receive  .some  attention,  as  is  illustrated  by 
the  concern  over  the  i)ossibility  of  pathogenic  anaerobic  bacteria  said  to  have 
been  found  in  samples  of  woolen  clothing.='‘  Samples  of  woolen  clothing  from 
various  sources,  including  quartermaster  stocks,  were  tested  for  pathogenic 
Clontridia.  The  Army  Medical  School  laboratories  came  to  the  conclusion 


Se*"  footnote  11,  p.  HS. 

“  Ltr,  J.  R.  Puchlow.  Contract  Surg  USA.  to  SO  thru  Surg,  Ft.  Riley,  Kans.,  10  Sep  36,  sub  : 
Medical  officer’s  report  on  goldlera  during  a  test  wearing  of  Impregnated  uniforms.  SO  :  421-1. 

See  footnote  11.  p.  3.'i. 
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that  w(x)leii  olothin*;  uncontaniinated  by  soil  was  not  a  signiticant  source  of  gas 
gangrene  or  tetanus,  ('lothing  contaminated  by  the  soil  of  bhiropean  battle¬ 
fields  or  in  some  training  areas  in  the  Midwestern  States,  might  contain  enough 
viable  Cloxftidia  to  cause  gas  gangrene  or  tetanus. 

In  such  important  items  as  work  clothing,  medical  opinion  was  not  obtained 
prior  to  the  adoption  of  herringbone  twill,  and  there  is  no  record  that  considera¬ 
tion  was  given  to  the  use  of  this  cloth  in  the  tropics,  either  as  to  its  qualities  of 
protection  against  insect  bites  or  its  undesirable  characteristics  in  the  dissipation 
of  heat.  (4ne-  and  two-piece  herringbone  twill  fatigue  suits  were  authorized 
for  Army  use  to  the  exclusion  of  denim  in  February  1941.*" 

A  member  of  the  Quartermaster  ('orps  Technical  Subcommittee  on  Combat 
Winter  Clothing  tested  Army  items  of  winter  clothing  on  an  annual  hunting 
trip  of  a  party  in  the  Maine  woods  in  the  fall  of  1941,  and  submitted  practical 
recommendations  on  the  defects  and  good  points  of  the  articles  tested.*' 

These  examples  serve  to  illustrate  the  uncoordinated  approach  to  the  study 
of  combat  clothing.  As  late  as  the  latter  part  of  1941,  an  adequate  research 
program  had  not  come  into  being.  Prior  to  this  time,  the  development  of 
clothing  had  been  largely  the  responsibility  of  the  Quartermaster  Corps  Tech¬ 
nical  Committee  on  Clothing  and  of  the  Quartermaster  Corps  School  in  Phila¬ 
delphia,  located  in  the  Quartermaster  Depot.  Newly  developed  items  of 
clothing,  however,  were  submitted  to  the  Infantry  Board,  and  to  other  Service 
Boards,  including  the  Medical  Board,  for  field  trials.  The  failure  to  develop 
better  Army  clothing  in  the  period  between  the  wars  cannot  be  attributed 
entirely  to  lack  of  foresight  or  appreciation  of  the  need  for  versatile  combat 
uniforms.  Great  emphasis  had  been  placed  upon  economy  by  Congress,  and 
funds  were  not  available  to  establish  the  research  facilities  or  to  train  specialized 
personnel  necessary  for  the  required  re.searches. 

Medical  interest  in  clothing  was  largely  centered  in  the  Training  Division 
of  the  Office  of  The  Surgeon  General  and  at  the  Medical  Field  Service  School 
at  Carli.sle  Barracks,  Pennsylvania.  The  trend  of  this  interest,  however,  was 
focused  upon  the  care  of  the  wounded,  and  protective  clothing  for  patients 
during  evacuation  from  combat  areas,  rather  than  the  prevention  of  disease  and 
injury  through  the  development  of  appropriate,  flexible,  well-designed  uniforms 
based  upon  the  physiologic  characteristics  of  man  operating  in  extremes  of 
climate,  and  exposed  to  the  hazards  of  insect  vectors  of  disease.  The  greatest 
emphasis  had  been  placed  upon  the  development  and  testing  of  field  equipment 
for  the  Medical  Department  in  the  Equipment  Laboratory  at  the  Medical  Field 
Service  School  and  in  field  maneuvers  and  unit  exercises. 

*  Memo,  TAG  to  QMG.  5  Apr  41,  sub:  Adoption  of  herringbone  twill  clothing.  SG  :  421.-1. 

”  Ltr,  M.  E.  Barker,  CWS  Member  QM  Subcommittee,  8  Dec  41,  sub  :  A  study  of  the  requirements 
of  winter  clothing.  SG  :  421.-1. 
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Development  of  Medical  Research  on  Clothing 

So  agency  within  the  Office  of  Tlie  Surgeon  General  was  by  directive 
assigned  the  responsibility  for  the  study  and  <levelopinent  of  clothing.  Because 
of  the  role  of  clothing  in  the  protection  of  the  health  of  the  soldier,  this  respon¬ 
sibility  quite  logically  came  to  rest  with  the  Preventive  Medicine  Service,  and 
more  specifically,  the  Sanitation  Division.  Pnder  the  direction  of  its  chief,  Col. 
William  S.  Stone,  M(\  clothing  came  to  be  considered  a  part  of  man's  environ¬ 
ment  which  might  aid  materially  in  the  protection  of  his  health  or  jeopardize  his 
chances  of  survival. 

Sanitary  reports  from  the  Panama  Canal  Department  and  other  tropical 
areas  motivated  the  chief  of  the  Sanitation  Division  to  call  upon  The  Quarter¬ 
master  Generals  Office  to  review  the  entire  problem  of  adaptation  of  clothing 
to  the  physiologic  requirements  of  the  soldier.^  Conferences  resulting  from 
this  action  brought  the  program  under  review.  It  was  recommended  that  The 
Quartermaster  General  establish  a  research  program  fashioned  after  that  of  the 
Harvard  Fatigue  Laboratory,  which  had  been  studying  physiology  in  relation 
to  fatigue  and  the  stresses  of  heat,  cold,  and  altitude,  under  the  direction  of  Dr. 
David  Bruce  Dill.  The  Harvard  Fatigue.  Laboratory  was  requested  to  begin 
a  series  of  tests  of  clothing  as  it  influenced  man’s  ability  to  function  in  extremes 
of  climate.  Pilot  investigations  already  had  been  stimulated  by  The  Surgeon 
General  at  this  laboratory.  Early  in  February  1941,  the  National  Research 
Council  approved  support  of  investigations  by  this  laboratory  on  “clothing, 
fatigue,  and  supplementary  substances.””  The  director  of  the  Harvard  Fa¬ 
tigue  Laboratory  addressed  a  letter  to  the  Chief,  Supply  Division,  Office  of 
The  Quartermaster  General,  outlining  the  researches  approved  for  the  labora¬ 
tory  under  Army  auspices,  and  requested  certain  equipment  and  soldier  per¬ 
sonnel  as  subjects  for  the  experiments.  The  request  was  supported  by  The 
Quartermaster  General  and  in  turn  by  The  Surgeon  General,  in  consequence 
of  which  The  Adjutant  General  directed  the  action  and  authorized  the  Com¬ 
manding  General,  First  Corps  Area,  to  give  full  cooperation  in  supplying 
equipment  and  subject  personnel.  This  marked  the  beginning  of  physiologic 
researches  on  clothing,  and  a  coordination  of  effort  on  this  problem  between  The 
Quartermaster  General  and  The  Surgeon  General.^® 

Simulated  cold,  hot  dry,  and  hot  moist  climates  were  established  in  the 
laboratory  in  which  treadmill  and  other  tests  were  used  to  study  the  effects  of 
clothing  already  adopted,  and  to  determine  the  physiologic  principles  on  which 

*  Gen  Sanitary  Rpt.  Trinidad  Base  Comd.  31  May  41,  with  2d  Ind,  SG  to  TAG,  30  Jun  41,  and  3d 
ind,  TAG  to  CofEncrs  and  QMG,  23  Jiil  41.  SG  :  721.1  (Trinidad)  F. 

*  Ltra,  Chairman,  Div  Med  Sciences  NRC,  to  Dr.  D.  B.  Dill.  Harvard  Fatigue  Lab.  6  Feb  41  and  11 
Feb  41.  SG;  421.-1  (Uniforms). 

••  Ltr,  Actg  Dir,  Harvard  Fatigue  Lab,  to  Chief  Supply  Div  OQMG,  13  Mar  41,  with  lat  ind,  QMG 
to  TAG  thru  SG.  28  Mar  41,  and  2d  ind,  SG  to  TAG.  28  Mar  41.  SG  :  421.-1  (Uniforms). 


46 


PERSONA!.  HEALTH  MEASl'RES  AM>  IMMl'NIZATIOX 


to  base  further  development  of  fabrics  and  desifrn.  The  Hi-st  report  upon  the 
I'elation  of  clothing  to  fatigue  from  the  Harvard  Fatigue  Laboratory  was 
transmitted  to  The  Surgeon  (Jeneral  by  the  C'hairman,  Division  of  Medical 
Sciences,  National  Reseait'h  Council,  on  8  July  1941.^’  Eventually  other 
laboratories,  notably  the  John  B.  Pierce  Laboratory  of  Hygiene  at  New  Haven, 
Connecticut,  and  the  physiology  departments  of  various  universities  were 
brought  into  an  extensive  program  of  research  and  testing. 

As  an  outgrowth  of  the  conferences  and  researches  already  noted,  it  became 
obvious  that  sound  .studies  on  clothing  could  not  be  made  without  a  comprehen¬ 
sive  knowledge  of  climatic  conditions  in  all  parts  of  the  world  where  military 
operations  of  America!!  forces  might  be  expected  to  take  place.  Knowledge  of 
the  climates  of  cold  regions  and  dry  and  moist  hot  regions  was  limited.  The 
chief  of  the  Sanitation  Division,  Office  of  The  Surgeon  General,  suggested  these 
studies  and  vigorously  supported  their  development.  The  Quartermaster  Gen¬ 
eral  obtained  the  services  of  Dr.  Paul  A.  Siple,  meteorologist  and  geographer, 
who  had  accompanied  the  Byrd  expedition  to  the  Antarctic.  Dr.  Siple  was 
commissioned  in  the  Quartermaster  ('orps  and  made  the  director  of  a  climatic 
research  unit  in  the  Special  Forces  Section  and  took  ai!  active  part  in  the  pro¬ 
gram  for  the  study  of  clothing  in  relation  to  climates.®^ 

Acting  upon  the  recommendation  of  the  chief  of  the  Sanitation  Division, 
plans  were  made  for  establishing  a  climatic  research  laboratory  in  which  could 
be  brought  together  the  skills  and  knowledge  of  the  physician,  the  physiologist, 
the  textile  expert,  specialists  in  the  desigi!  of  clothing,  and  the  meteorologist  for 
the  comprehensive  and  thorough  scientific  study  of  clothing.  This  culminated 
in  the  Climatic  Research  Laboratoiy  at  Lawrence,  Massachusetts,  which  was 
housed  in  the  plant  of  the  Pacific  Mills.®^  Three  highly  qualified  medical  offi¬ 
cers  were  assigned  for  duty  in  this  laboratory,  one  of  whom  had  had  experience 
in  testing  clothing  in  the  Panama  Canal  Department,  and  the  other  two  quali¬ 
fied  in  physiology  or  other  research  skills  related  to  clothing  and  climatic 
studies.  One  of  these  officers,  Lt.  (^ol.  (later  (^ol.)  John  H.  Talbott,  MC, 
directed  the  medica,!  phases  of  the  research  work  at  this  laboratory  and  event¬ 
ually  was  designated  official  representative  of  The  Surgeon  General  as  well  as 
The  Quartermaster  General  in  tests  conducted  on  clothing  and  equipment.®* 
While  the  National  Research  Council  had  been  active  in  establishing 
research  projects  on  clothing,  this  organization  came  to  take  a  very  much 
more  active  part  in  the  scientific  study  of  this  difficult  technical  problem. 


Ltr,  Dr.  L.  H.  W»‘e(l,  Dlv  Med  Sciences  NRC.  to  S(J,  8  Jul  41,  with  incl,  sub  :  Preliminary  report 
on  experiments  on  soldiers  and  their  clothing  under  different  climatic  conditions.  SG  :  421.-1  (Uni¬ 
forms). 

’■-’See  footnote  11.  p.  85. 

”  Physiological  testing.  Textile  Research  14  ;  222-227,  .July  1944. 

(1)  Ltr.  QMG  to  SG,  28  .-Vug  42,  sub;  Physiological  and  climatological  research  program  of  the 
QMC.  SG:  421.-1  (Uniforms).  (2)  Semimonthly  Rpt,  Sanitation  and  Hygiene  Dlv  SGO,  16-31 
Dec  44.  HD. 
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The  Surgeon  (Jeneral  of  tlie  Navy  early  in  .lime  11)4*2  called  to  the  attention 
of  Dr.  E.  F.  DuHois,  ('hairinan  of  the  ('oininittee  on  Aviation  Medicine,  the 
unsatisfactory  state  of  aviation  clothing.  This  served  as  the  basis  for  the 
creation  of  a  subcommittee  under  the  ('ommittee  on  Aviation  Medicine  which 
had  as  its  terms  of  reference  the  .study  of  clothing  for  the  aviator.  The  Sub¬ 
committee  on  Clothing  was  organized  on  12  dune  11)42.  Members  of  the  sub¬ 
committee  were  Dr.  L.  II.  Newburgh,  Chairman,  Dr.  E.  R.  Schwartz,  Dr.  L.  P. 
Herrington,  and  Dr.  W.  H.  Forbes.  The  initial  interest  of  the  subcommittee 
was  the  development  of  lightweight  functional  flying  uniforms  for  aviators, 
so  constructed  as  to  protect  against  cold,  flexible  enough  for  wear  in  the  heat, 
and  embodying  protective  featui*es  against  fire  and  drowning.  Development 
of  satisfactory  headgear,  gloves,  and  shoes  was  also  considered.  An  electri¬ 
cally  heated  aviator’s  suit  had  been  developed  by  the  (^anadians,  who  also  had 
produced  a  satisfactory  helmet.  The  electrically  heated  suit,  however,  was 
heavy,  and  required  too  great  a  load  on  the  electrical  output  of  the  plane  to 
make  it  practical.  A  comprehensive  research  program  on  physiologic  regu¬ 
lation  of  heat,  characteristics  of  fabrics,  design  of  the  uniform,  thermal  in¬ 
sulation,  flash  protection  from  fire,  and  flotation  garments  was  instituted. 
The  initial  meeting  of  the  subcommittee  brought  together  representatives  of 
the  Committee  on  Medical  Reseai*ch  of  the  Office  of  Scientific  Research  and 
Development,  the  Committee  on  Aviation  Medicine  of  the  National  Research 
Council,  the  Canadian  Research  Committee,  the  British  Medical  Research 
Council,  the  National  Bureau  of  Standards,  the  National  Institutes  of  Health, 
and  the  Textile  Research  Institute.  Armed  Forces’  members  included  repre¬ 
sentatives  from  the  Office  of  The  Quartermaster  Oeneral;  the  Materiel  Labora- 
toi’y,  the  Equipment  Laboratory,  and  the  Aero-Medical  (’enter  of  Wright 
Field;  and  the  Bureaus  of  Supplies  and  Accounts,  Aeronautics,  and  Medicine 
and  Surgery  of  the  Ignited  States  Navy.''®  Subsequently,  there  were  repre¬ 
sentatives  from  the  Office  of  The  Surgeon  Oeneral,  the  Air  Surgeon's  Office, 
and  the  Armored  Force  Medical  Research  Laboratory  (later  redesignated 
Armored  Medical  Research  Ijaboratory)  at  Fort  Knox,  Kentucky,  as  well  as 
liaison  personnel  from  the  Royal  Air  Force,  the  Rochester  Desert  Laboratory, 
the  Harvard  Fatigue  Laboratory,  the  Textile  Foundation,  and  others.  In¬ 
cluded  in  the  makeup  of  the  subcommittee  and  its  liaison  gi’oup  were  the  many 
skills  and  sciences  having  a  bearing  upon  the  development  of  clothing.  The 
subcommittee  had  been  reorganized  by  the  fourth  meeting  on  17  June  1943, 
and  had  brought  into  its  membership  Dr.  Milton  Harris,  Dr.  Sid  Robinson, 
and  Professor  C.  P.  Yaglou.  At  the  same  time,  its  terms  of  reference  were 
expanded  to  include  consideration  of  the  clothing  problems  of  ship  and  ground 
forces,  as  well  as  air  forces,  and  researches  were  initiated  on  hot  weather 


“Minutes  of  Meetine,  NKC  Sui'^ommittee  on  Clothing.  Committee  on  Aviation  Medicine,  17  Jun 
42.  HD :  040. 
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clotliinj;,  I'oiiifort  at  low  tempenitures,  especially  as  related  to  electrically 
heated  clothing:,  cooling:  characteristics  of  air,  decontamination  clothing  and 
footwear,  textile  materials,  ami  clothing  as  related  to  exposure  to  water.^" 
Beca\ise  of  the  urgency  of  developing  satisfactory  clothing  for  operations 
in  the  jungle,  a  series  of  special  meetings  was  held  by  the  subcommittee  to 
coordinate  knowledge  and  findings  on  this  problem  and  to  push  forward  the 
research  phases  which  were  not  then  well  develoj>ed.  The  studies  initiated 
and  coordinated  by  the  subcommittee,  together  with  the  field  and  combat  test¬ 
ing  resulting  from  their  finding^:,  were  responsible  for  major  advances  in 
adaptation  of  clothing  to  the  physiologic  needs  of  the  soldier  and  for  develop¬ 
ment  of  fabrics  and  design  of  uniforms  which  were  durable  and  efficient  for 
combat  and,  at  the  same  tiine,  contributed  to  the  comfort,  efficiency,  and  well¬ 
being  of  the  soldier.  Through  its  efforts,  the  science  of  clothing  had  been 
launched  and  was  thoroughly  e.stablished  by  the  end  of  the  war. 

The  results  of  the  intensive  studies  guided  by  the  subcommittee  have  been 
brought  together  in  one  volunie  by  Dr.  L.  H.  Newburgh  and  his  associates 
under  the  title  of  “Physiology  of  Heat  Regulation  and  the  Science  of  Cloth¬ 
ing,”  Despite  the  depth  and  range  of  these  far-reaching  investigations, 
Newburgh  and  his  collaboratoi-s  repeatedly  stressed  the  ])oint  that  many  phases 
of  clothing  in  relation  to  man  are  not  understoo<l,  and  that  there  is  a  need  for 
continued  basic  and  applied  rese.arch. 

The  Armored  Force  Medical  Research  Laboratory,  initiated  by  the  Pre¬ 
ventive  Medicine  Service,  the  Surgeon  (lenerars  Office,  was  established  at  Fort 
Knox,  Kentucky,  in  September  1942  with  the  specific  mission  of  conducting 
research  on  physiologic  problems  of  practical  significance  to  the  Armored  Force. 
Special  attention  was  directed  to  the  study  of  the  soldier  in  relation  to  his 
duties.  The  aim  of  the  laboratory  was: 

To  obtain  the  im.sic  data  on  selection  and  traininn  of  i)ersonnel  and  i)erforniance  of 
equipment,  from  which  conclusions  may  he  drawn  which  will  enal)le  the  individual  soldier 
to  perform  his  duties  with  niaximuni  olitainal)Ie  efficiency  for  the  longest  possible  time, 
and  to  determine  these  limits  imposed  uimn  per.sonnel  .so  tliat  they  may  be  used  to  the 
best  advantage  l)y  commanders  and  tacticians. 

With  this  ob  ive,  the  .study  of  clothing  in  relation  to  the  functioning  soldier 
became  of  nect  ity  an  important  part  of  the  program. 

While  the  xVrmored  Medical  Research  Laboratory  was  not  a  testing  organ¬ 
ization,  it.s  researches  nevertheless  were  largely  applied,  rather  than  basic.  Its 
work,  therefore,  complemented  rather  than  duplicated  the  studies  of  the  Sub¬ 
committee  on  Clothing.  After  June  1942,  close  liaison  was  maintained  with  the 
laboratory  staff  of  the  British  Fighting  Vehicle  Physiological  Laboratory.  In 

"Minutes  of  Meeting,  NRC  Subcommittee  on  Clothing,  Committee  on  Aviation  Medicine,  17  Jun 
43.  HD;  040. 

*’  See  footnote  1,  p.  31. 

"  Historical  Bpt,  Armored  Med  Research  Lab,  3  Oct  46.  HD  :  319.1-2. 
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the  summer  of  1942  temj)orary  labonitory  facilities  were  established  at  the 
Desert  Traininj;  (’enter,  (’ami)  Vouiif;,  (’aliforuia,  for  the  study  of  the  effects 
of  dry  heat  on  personnel  operatinjj  tanks.'” 

As  the  projjram  of  tlie  Armored  Medical  Kesearch  Laboratory  progressed, 
climatic  studies  were  made  winch  included  the  protective  efliciency  of  cold 
weather  clothing,  the  physiologic  effects  of  cold,  observations  of  men  in  con¬ 
trolled  chambers  simulating  humid  jungle  heat,  ranges  of  use  of  clothing  for 
jungle  operations,  the  effects  of  impregnated  and  impervious  clothing  upon  the 
efficiency  of  personnel,  environmental  heat  and  humidity  in  relation  to  accli¬ 
matization,  anthropometric  measurements  of  groups  of  men  in  an  eH'ort  to  fit 
tanks  to  men  and  to  develop  their  clothing  and  equipment  for  efficient  use  in 
tanks,  tests  of  flame-proofed  clothi»»g,  and  the  design  and  fit  of  army  shoe.s. 
The  findings  in  this  laboratory  greatly  influenced  the  fabrics  and  designs  for 
clothing  ultimately  developed,  especially  for  hot  weather  operations. 

The  impregnation  of  clothing  for  protection  against  vesicant  gases,  fire, 
and  insects  necessitated  the  use  of  chemicals  which  to  accomplish  their  primary 
purpose  also  had  to  be  nonirritating  and  nontoxic  to  the  wearer.  Testing  for 
toxicity  and  allergic  manifestations  therefore  becanje  an  important  part  of  the 
development  of  special  ty|)es  of  protective  clothing.  In  the  early  phases  of  the 
program,  much  of  the  testing  was  done  by  the  Medical  Division  of  the  (’hemical 
Warfare  Service  Laboratory,  Edgewood  Arsenal,  Maryland.  Subsequently, 
the  Army  Industrial  Hygiene  Laboratory  assumed  the  responsibility  for  this 
phase  of  the  work  on  clothing.^”  AVhile  this  laboratory  came  into  operation 
late  in  the  war,  it  carried  out  many  thousands  of  tests  on  the  skin  toxicity  of 
various  materials  treated  with  waterproofing,  fireproofing,  and  fungicidal 
agents.  Additionally,  a  safety  shoe  program  and  various  types  of  protective 
clothing  used  in  Army-owned  or  Army-operated  industrial  plants  were  subjects 
of  study  at  this  laboratory. 

Both  the  Armored  Medical  Research  Laboratory  and  the  Army  Industrial 
Hygiene  Laboratory  were  initiated  by  and  came  directly  under  the  control  and 
guidance  of  the  Preventive  Medicine  Service,  Office  of  The  Surgeon  General. 
Specifically,  their  functions  were  the  responsibility  of  the  Division  of  Occupa¬ 
tional  Health  and  Industrial  Medicine. 

The  primary  responsibility  for  the  development  and  production  of  clothing 
of  all  types  rested  with  the  Office  of  The  Quartermaster  General.  Failure  to 
appreciate  fully  the  medical  aspects  of  clothing  and  the  necessity  for  the 
adaptation  of  clothing  to  the  physiologic  needs  of  man  under  a  variety  of  stress 
circumstances,  before  and  during  the  early  phases  of  the  war,  was  responsible 
for  the  loose  organization  and  integration  of  the  research  and  testing  agencies 
previously  discussed.  Because  of  the  sequence  of  their  establishment,  there 

»  Ibid. 

‘"Kpt,  Arni.v  Industrial  Hygipne  I.ab  SGO,  17  May  45,  sub:  Toxicity  of  tropic-proofed  equipment. 
HD :  422.3  Protective  Ciothing. 
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was  0()iisi(lt‘ial)le  oveilap  of  fuiu-tion  and  laiU  of  coordination  of  inirjx)^;^. 
Some  duplication  of  ctfort  was  inevitahU*  t liron^rliont  the  pi'o*riani,  hut  by  the 
end  of  1042  tliere  was  a  <reneral  tindeistandiii'r  of  the  role  each  had  to  play  and 
a  mutually  acce|)ted  division  of  responsihility.  'I'he  roster  of  attendance  at 
meetinjxs  of  the  Suheonunittee  on  ('htthin*i:  was  proof  of  the  interest  in  integra¬ 
tion  of  effort  in  the  development  of  military  clothin*r.  Kuithei',  these  com¬ 
bined  efforts  extendeil  to  the  research  facilities  of  American  Allies,  the 
Canadians  and  the  liritish. 

Field  I'e-din//.  As  the  profrram  developed,  Held  testiiijr  became  an  increas- 
in<rly  important  practical  necessity  before  adoption  of  clothinj;  items.  Exten¬ 
sive  tests  were  carried  on  by  the  Quartermaster  Hoard  at  Camp  Lee,  Virginia; 
representatives  of  the  Me<lical  Department  frequently  served  as  observers  and 
participants.  Testinj;  of  junjrle  clothiiifr  was  done  in  the  Hanama  Canal  De¬ 
partment,  in  bdorida,  and  in  the  Pacific  theatei  s.  Similarly,  winter  and  arctic- 
type  clotbinj;  wei’e  tested  in  the  Kcnky  Mountain  area  by  orjrani/.ations  operat- 
iiifr  in  the  northern  part  of  the  Cnited  States,  in  Alaska,  and  in  Canada. 
Durability  as  a  military  characteristic  of  clothing  was  tested  on  the  Quarter¬ 
master  Hoard  comhat  course  and  shoe  test  track,  but  combat  testinjr  required 
the  concurrence  of  the  .Vrmy  (Iround  Forces. 

In  the  early  phases  of  the  war,  the  Office  of  The  Quartermaster  (xeneral 
worked  on  the  theory  that  combat  clothiiif;  needs  could  best  be  met  by  develop¬ 
ment  of  a  series  of  special  types  of  clothinir  to  meet  a  variety  of  combat  recpiire- 
inents.  As  the  war  pro<rressed  this  point  of  view  changed.  The  principal 
objective  became  the  development  of  the  fewest  possible  items  with  the  greatest 
possible  flexibility  to  reduce  the  number  of  special  clothing  units  to  the  mini¬ 
mum.^'  Field  testing  in  theaters  involved  senuing  teams  of  (jualifled  Quarter¬ 
master  Corps  clothing  experts  to  observe  the  use  of  clothing  items  by  soldiers 
under  as  many  conditions  as  possible.  These  teams  went  to  great  lengths  to 
sample  .soldier  opinion  as  to  desirability  and  utility  of  individual  clothing 
items  and  equipment.  Ihirther  development  often  was  decidedly  influenced  by 
the  results  of  these  surveys.  IVhile  this  fair  and  impartial  jiractice  produced 
a  wealth  of  practical  information,  the  results  often  appeared  to  have  more 
influence  on  change  of  policy  and  clothing  development  than  they  merited. 
Th  is  defect  emphasizes  the  need  for  greater  training  of  the  soldier  in  what  he 
may  exjiect  from  clothing  and  especially  the  efficient  use  of  clothing  assemblies 
for  protection  of  his  health  in  extremes  of  climate. 

Medical  Problems  Associated  with  Clothing  in  World  War  II 

On  that  part  of  the  chronicle  of  clothing  which  follows,  no  effort  will  be 
made  to  detail  one  by  one  the  failures  and  successes  incurred  in  providing 
satisfactory  inilitary  clothing.  Neither  will  detailed  theater  experiences  be 


*'  Spe  footnote  11,  p. 
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recorded,  but  rather  examples  will  be  jriven  to  illustrate  pertinent  problems 
involving  principles,  major  developments,  and  significant  trends.  Review  of 
the  source  material  has  dictated  the  advisability  of  considering  the  subject  on 
the  basis  of  climatic  extreme  and  special  problems.  If  the  reader  fails  to 
detect  sufficient  reference  to  the  tedious  negotiations,  the  slow  progress,  and 
the  frustrations  that  often  accompany  the  development  of  new  programs  in  the 
military  forces,  it  is  not  because  they  may  not  have  existed,  but  rather  that  the 
author  feels  that  they  are  not  apropos  to  the  purpose  of  this  history  and  would 
add  unnecessary  detail  to  an  already  over-long  story. 

CLOTHING  FOR  HOT  CLIMATES 

Relation  of  Clothing  to  Heot  Regulation, 

Comfort,  and  Efficiency 

Clothing  is  ^  thermal  barrier.  In  hot  climates,  it  interferes  with  efficient 
dissipation  of  body  heat  under  most  circumstances.  The  initial  impetus  in 
embracing  this  concept  provided  by  the  Office  of  The  Surgeon  General  was 
soon  reinforced  from  other  sources.  A  study  on  protective  clothing  was  begun 
in  the  fall  of  1941  at  the  I'^^nited  States  Department  of  Agriculture  Laboratory 
at  Orlando,  Florida,  at  the  request  of  The  Surgeon  General."**  Tests  of  several 
fabrics  for  bite  resistance  to  mosquitoes  were  carried  out  in  1943  as  a  part  of 
the  jungle  clothing  program  of  the  Subcommittee  on  Clothing.  Aedes  taenio- 
rhyiichm,  A.  aegypti,  and  Anopheles  guaJAmeiculatus  mosquitoes  were  used. 
It  was  found  that  Byrd-cloth  offered  the  best  protection,  followed  by  poplin  and 
Army  twill.  Nylon,  British  cellular- weave,  and  herringbone  twill  were  unsatis¬ 
factory.  Thse  findings  had  a  great  bearing  upon  the  work  which  had  already 
been  initiated  to  improve  adaptation  of  the  unifonn  for  hot  climates."**  Even¬ 
tually,  field  tests  of  developmental  uniforms  were  established.  Field  tests  in 
the  jungle  in  Panama  under  simulated  day  and  night  combat  conditions  demon¬ 
strated  the  protection  to  be  had  from  the  tightly  woven  fabrics,  such  as  Byrd- 
cloth.^  Even  more  important  were  the  observations  in  the  Everglades  of 
Florida  and  a  provisional  test  in  the  Soutliwest  Pacific  area  which  corrob¬ 
orated  the  effectiveness  and  utility  of  the  lightw^eight,  tightly  woven  fabrics 
and  established  the  criteria  for  adoption  of  the  World  War  II  jungle  uniform.*® 

■^Man  and  Animal  Document  No.  5174,  Mar  1942.  USDA  Bureau  of  Entomology  and  Plant 
Quarantine. 

•*  Minutes  of  7th  Meeting,  NRC  Subcommittee  on  Clothing.  Committee  on  Aviation  Medicine, 
15  Dec  43.  HD:  040. 

«  Bpta,  Maj  C.  H.  Kearny.  Inf,  Mobile  Force,  Panama  Dept,  1911.  SO  :  426.-1. 

^Mlnutea  of  4th  Meeting  on  Jungle  Clothing,  NRC  Subcommittee  on  Clothing,  Committee  on 
Aviation  Medicine,  6  Oct  43.  HD  :  040. 

“  (1)  ETMD,  Caribbean  Def  Comd,  Mar  1044.  HD;  350.5.  (2)  QMG  Rpt,  Mosquito  proofing 

the  iungle  Midler.  SG:  725.11  (1945). 


346336  0—55 - 5 


52 


PERSONAL  HEALTH  MEASURES  AND  IMMUNIZATION 


Great  interest  in  improving  the  jungle  uniform  is  evidenced  by  the  following 
radio  from  General  Mac  Arthur ; 

For  Jungle  warfare,  British  grenfell,  or  material  equivalent  weight,  found  best  on 
provisional  test  because  they  are  lighter,  wet  or  dry,  easier  to  launder  In  the  field,  and 
absorb  less  water  or  sweat.  Herringbone  twill  absorbs  large  quantity  of  moisture  which 
fatigues  wearer,  and  is  very  uncomfortable.  Advise  durability  test  light  material  for 
possible  ultimate  adoption  in  the  field. 

It  was  determined  that  the  desirable  properties  of  jungle  clothing  should 
be:« 

(a)  Minimum  resistance  to  heat  loss, 

(b)  Maximum  resistance  to  mosquitoes, 

(c)  Maximum  resistance  to  other  insects, 

(d)  Camouflage, 

(e)  Abrasion  protection, 

(f)  Durability, 

(g)  Flexibility  (that  is,  it  should  be  possible  to  open  or  remove  parts  during  the  day 
when  the  mosquitoes  are  not  present),  and  possibly, 

(h)  Minimum  weight  when  wet. 

Tightly  woven  fabrics  were  found  to  give  the  best  protection  against  mosquitoes 
and  on  the  basis  of  subjective  comment,  it  was  observed  that  the  lightweight 
fabrics,  although  tightly  woven,  were  preferred  for  comfort  as  well  as  their 
light  weight  when  wet. 

The  Armored  Medical  Research  Laboratory  set  up  projects,  in  conjunction 
with  programs  as  directed  by  Office  of  Scientific  Research  and  Development,  to 
determine  the  relative  physiologic  load  imposed  by  various  types  of  clothing 
upon  acclimatized  men  working  in  simulated  jungle  environment  and  concluded 
that :  ** 

a.  Acclimatized  men  work  with  greatest  effectiveness  and  comfort  and  least  burden 
upon  their  heat  reguiating,  cardiovascular  and  sweat  mechanisms  and  have  the  lowest 
water  requirements  when  unclothed  (wearing  only  shorts,  socks  and  shoes). 

b.  Any  garment  covering  a  major  portion  of  the  body  adds  a  definite  and  measurable 
burden  which  is  manifested  by  marked  increases  in  heart  rate ;  rectal  temperature  and 
sweat  loss,  and  by  subjective  sensations  ranging  from  moderate  to  extreme  discomfort. 

c.  In  order  of  magnitude  of  the  added  load  and  the  undesirable  effects  produced,  the 
tested  garments  or  ensembles  are  as  follows :  ( 1 )  British  fireproof  overalls,  tank  crews, 
one-piece  manufactured  by  T.  Ravden  and  Sons,  Ltd.,  1942.  (2)  U.  S.  Army  Suit,  one- 
piece,  herringbone  twill,  protective  modified  with  overlapping  flaps;  union  suit,  cotton, 
protective  tico-piece;  socks,  wool,  light,  protective;  hood,  wool,  0.  D.,  protective  and 
gloves,  cotton,  protective,  (Leggings  canvas,  M19S8,  O.  D.,  dismounted,  protective,  and  gas 
mash  not  worn).  (3)  U.  S.  Army  fatigue  coveralls.  Suit,  one-piece,  herringbone  twiU, 
made  fire-resistant  at  M.  I.  T.  by  C.  W.  S.. process  of  impregnation  with  22%  antimony 
oxide  and  12%  Vlnylite  VYHH  resin.  (4)  TJ.  S.  Army  Suit,  one-piece,  herringbone  twill, 


"  Quoted  in  report  cited  as  footnote  40  (2),  p.  51. 

Sec  footnote  45.  p.  61. 

•Rpt,  Armored  Med  Research  Lab,  1942-46,  Project  2,  sub:  Operation  at  high  temperatures, 
p.  1.  AFML. 
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unlaundered.  (5>  »j.  S.  Army  suit,  ont'-piiTe,  hvrriHgtunu-  tirill,  worn  2-6  months  and 
laundered  repeatedly.  (6)  V.^.  Xrmy  Shortx,  Cotton. 

d.  When  items  (3),  (4),  and  (5)  above,  are  wetted  with  unevaporated  sweat  the 
differences  between  them  become  insignificant. 

Accordingly,  the  laboratory  recommended :  “ 

(a)  That  all  clothing  to  be  issued  for  Jungle  operations  be  tested  on  standardized  test 
subjects  before  acceptance,  to  determine  the  physiological  burden  which  is  imposed  upon 
the  wearer. 

(b)  That  all  jungle  clothing  (wool  e.xcluded)  he  thoroughly  laundered  before  use  in 
hot  humid  environments. 

(c)  When  the  military  situation  permits,  ami  when  there  are  no  hazards  from 
fauna,  flora  or  solar  radiation,  men  in  hot  humid  climates  be  i>ermitted  to  work  in 
minimum  amount  of  clothing. 

Further  studies  in  the  Physiolt^  Department  at  Indiana  University  quan¬ 
titatively  demonstrated  that,®‘ 

Coolness  of  clothing  is  directly  related  to  the  thinness  of  the  fabric  (not  to  fabric 
weight)  :  Inversely  related  to  weight  of  suit;  inversely  to  the  amount  of  water  reauired 
to  saturate  the  suit  or  to  the  time  required  to  dry  the  saturated  suit,  and  directly  to  the 
amount  of  ventilation  by  openings.  The  coolness  of  any  design  is  directly  related  to  the 
percent  of  skin  surface  exposed.  The  coolness  is  not  related  to  the  permeability  of  the 
fabric  to  air  under  pressure,  for  low  rates  of  air  movement  ( %  mph )  ;  for  1  to  2  mph 
a  small  effect  was  seen. 

Thus  porosity  of  clothing  came  to  be  regarded  as  of  little  importance  so 
long  as  the  fabric  was  permeable  to  water  vapor.  It  was  also  determined  that 
impregnation  of  lightweight,  tightly  woven  fabrics  with  insect  repellents,  in¬ 
secticides,  and  protective  agents  against  vesicant  gases  or  fire  had  little  or 
no  effect  on  the  comfort  and  effectiveness  of  uniforms  made  from  these 
materials. 

The  results  of  these  researches  and  field  tests  justified  the  conclusion  that 
thin,  tightly  woven  fabrics  were  best  for  the  jungle  uniform.  Nylon  and  Byrd- 
cloth  appeared  to  give  the  best  physiologic  results  which,  however,  were  almost 
equaled  by  poplin  and  Army  twill.  I’he  insect  type  of  bite  resistance  of  the 
nylon  fabric  tested  was  unsatisfactory.  Production  of  poplin  and  twill  in 
quantities  was  practical,  whereas  Byrd-cloth  and  nylon  would  have  required 
^ditional  industrial  facilities.  For  this  reason,  poplin  and  twill  were  adopted 
for  further  severe  testing  under  jungle  combat  conditions. 

This  recommendation,  based  almost  entirely  upon  the  physiologic  and 
health  protective  characteristics  of  clothing,  was  accepted  by  The  Quartermaster 
General.  The  Quartermaster  Board  conducted  severe  tests  on  its  combat  course 
and  indorsed  the  feasibility  of  a  jungle  combat  uniform  made  as  a  two-piece 
suit :  jacket  of  5-ounce  poplin,  and  trousers  of  8.2-ounce  cotton  uniform  twill. 


••  IbW. 

“  Mlnatea  of  Meeting,  NBC  Subcommittee  on  Clothing.  Committee  on  Avalatlon  Medicine,  6  May  44. 
NBC  Med  Becorda  Sec. 
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Combat  testing  was  initiated  by  The  Quartermaster  (Teneral  in  the  spring 
of  1944.  Extensive  tests  were  carried  out  in  the  Soutliwest  Pacific  area,  the 
China-Hurma-India  theater,  and  the  Central  Pacific  ai-ea.  The  Surgeon  (len- 
eral  opposed  this  action  on  the  basis  that  the  uniform  was  urgently  neetled  for 
the  prevention  of  malaria  and  was  suitable  for  this  purpose.  It  was  a  com¬ 
mand  decision  that  combat  testing  should  be  caiTied  out,  following  which  The 
Surgeon  General  contributed  full  support.®*  The  Commanding  General,  Army 
Service  Forces,  authorized  the  tests  and  subsequent  reports  from  the  theaters 
concerned  indoi’sed  with  few  modifications  the  tropical  combat  uniform  thus 
developed.®* 

Dr.  Sid  Robinson,  a  meml)er  of  the  Subcommittee  on  Clothing,  after  an 
extensive  field  study  in  the  China-Burma-India  theater  made  the  following 
report  on  24  October  194.5 : 

The  (iesigii  of  the  U.  S.  tropical  eoinhat  uniform  in  its  latest  model  i.s  probably  not 
perfect,  but  there  are  no  major  inoditications  neces.sary.  Particularly  advantageous 
design  features  are  the  shirt  which  can  l>e  worn  with  the  tail  in  or  o\itside  the  pants.  .  .  . 
Other  properties  of  clothing  which  are  important  to  the  combat  soldier  are  the  ease  with 
which  it  can  be  kept  clean,  rapid  drying,  smoothness  on  the  skin,  and  warmth  at  night 
when  he  has  to  sleep  without  shelter.  Experiments  and  field  tests  have  shown  that  the 
lightweight,  smooth  fabrics  (Byrd-cloth,  poplin,  and  Oxford  cloth)  are  all  definitely 
superior  in  the  first  three  of  these  properties. 

Difficulties  in  the  adaptation  of  the  uniform  for  use  in  a  combat  theater 
are  illustrated  by  a  report  of  the  observations  in  the  South  Pacific  by  Lt.  Col. 
( later  Col.)  David  Bruce  Dill,  MC ; 

In  rear  areas  the  tt-oz.  khaki  shirt  and  H.*2-oz.  trousers  are  usually  w’orn,  with  no 
undershirt  by  about  half  of  the  men.  The  rest  wear  the  dark  herringbone  twill,  with  no 
jacket,  and  no  undershirt,  ac()uiring  a  beautiful  tan.  The  trousers  are  often  cut  off  to 
make  shorts.  The  fighting  Infantry  wear  HBT — all  of  it.  day  and  night.  It  is  impreg¬ 
nated  with  dimethyl  phthalate  against  the  mite.  The  .suggested  new  tropical  uniform 
was  tested  on  Bougainville.  Biak,  and  Leyte,  and  was  approved  by  the  men  wearing  it. 
The  reasons  for  approval  were  not  altogether  expetded.  Mosquitoes  were  not  a  con¬ 
sideration,  for  insect  bites  were  not  numerous,  and  the  men  have  insect  repellent.  The 
tight  woven  uniforms  were  distinctly  cooler.  The  weight  was  favtmable,  %  that  of  HBT. 
Ease  of  washing  and  the  fact  that  dirt  does  not  penetrate  .so  readMy,  were  important  in 
the  soldiers’  minds. 

"Memo,  SO  for  CG  ASF,  5  Jun  44.  «ul>;  New  tropical  combat  uniform,  with  Ist  Ind,  CG  ASF  to 
SO,  10  Jun  44,  HD  :  422.3  Protective  Clothing. 

“  (1)  Ltra,  QMG  to  CGa  SWPA  anti  CBI,  i  Jul  44,  and  to  CG  CPA,  17  Jul  44,  sub  :  Tests  of  jungle 
combat  clothing.  SG  :  421  Boots.  (2)  In  the  PaclQc  Ocean  areas,  the  uniforms  were  issued  to  soldiers 
functioning  in  combat  and  later,  by  questionnaires  and  interviews,  the  combat  adaptability  and  effi¬ 
ciency  of  the  uniform  was  determined  as  well  as  the  likes  and  dislikes  of  the  soldiers  and  their  criti¬ 
cisms  concerning  this  uniform.  It  was  recommended  that  a  uniform  of  S-ounce  poplin  made  from  the 
design  of  the  experimental  jacket  and  trousers,  combat,  tropical,  with  certain  modifications  resulting 
from  the  tests  be  standardized  Immediately  and  put  into  quantity  produclon  ns  expeditiously  as 
possible.  In  Ltr,  Surg  POA  to  SG.  4  Mar  45.  sub:  Tests  of  jungle  combat  clothing.  SG  :  421. 

"  Minutes  of  Meeting.  NRC  Subcommittee  on  Clothing,  Committee  on  Aviation  Medicine.  24  Oct 
45.  HD :  040. 

"  Minutes  of  Meeting,  NRC  Subcommittee  on  Clothing,  Committee  on  Aviation  Medicine,  20  Jan 
45.  HD:  040. 
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Studies  on  (‘lothing  for  hot  dry  climates  tlid  not  pioduce  such  concrete 
results.  Adolph  reported  no  differences  in  rates  of  evaporation  of  sweat  from 
men  in  hot  dry  environment  wearinj;  various  types  of  light  clothing.  Solar 
radiation  was  the  important  factor.  Protective  clothing,  even  though  it  be 
only  a  thin  white  garment,  was  found  to  reduce  materially  the  effects  of  solar 
radiation,  and  clothing  was  advantageous  in  hot  sunshine  only  when  the  degree 
of  work  was  moderate.  The  principle  was  established  that  lightweight  uni¬ 
forms  so  constructed  as  to  facilitate  free  ventilation  were  best  adapted  for 
desert  use.  Color  was  an  important  factor  and,  ideally,  white  would  be  desir¬ 
able.  The  deeper  shades,  best  for  camouflage  purposes,  absorbed  heat,  added 
to  the  heat  load  of  the  soldier,  and  thus  more  readily  exposed  him  to  the  danger 
of  heat  exhaustion.  Differences  of  opinion  existed  as  to  the  advisability  of 
special  headgear  for  desert  wear.  The  consensus  was  that  a  loosely  fitted 
helmet  which  allowed  free  circulation  of  air  provided  the  best  protection.®^ 
Likewise,  footgear  with  porous  uppers  facilitated  heat  loss.  Traumatism  from 
thorns  of  cacti  and  other  desert  plants  was  an  important  factor.  It  was  neces¬ 
sary  that  clothing  be  sturdy  enough  to  reduce  injury  from  these  sources  to  a 
minimum.  Adolph,®*  towards  the  end  of  the  war,  summarized  the  status  of 
clothing  and  the  understanding  of  acclimatization  of  men  to  hot  dry  climates 
by  noting  that  knowledge  of  these  subjects  was  limited  and  that  further  long- 
continued  studies  of  climate,  physiologic  reactions  of  men  to  heat,  and  fabrics 
and  design  of  clothing  would  be  necessary. 

In  summary,  men  are  more  comfortable  when  wearing  uniforms  made  of 
thin,  tightly  woven  fabrics,  so  designed  as  to  facilitate  ventilation  in  the  moist 
tropics.  During  activity,  work,  or  combat,  the  greatest  working  efficiency  goes 
with  the  fewest  clothes.  In  hot  dry  climates,  working  efficiency  at  moderate 
degrees  of  activity  is  highest  when  lightweight  clothing,  preferably  light  in 
color,  is  worn.  Clothing  appears  to  have  little  relation  to  acclimatization. 
Heat  exhaustion  is  the  end  point  of  stress  to  heat.  Susceptibility  to  heat 
exhaustion  in  general  is  greater  when  clothing  is  worn;  design,  color,  and 
weight  of  fabrics  are  important  factors  in  its  prevention. 

Clothing  and  Vectors  of  Disease 

Clothing  remained  the  first  line  of  defense  against  the  biting  of  adult 
mosquitoes  during  World  War  II  despite  the  development  of  efficient  repellents 
and  powerful  insecticides.  The  Office  of  The  Surgeon  General  and  malariolo- 
gists  in  the  field  consistently  stressed  the  importance  of  developing  mosquito- 
proof  uniform  fabrics.  Following  studies  in  the  China- Burma-India  theater, 


“  Adolph,  E.  F.  :  Desert.  In  Newburgh,  D.  H.,  ed.,  op.  oit.,  pp.  330-338. 

”  Ltr,  SG  to  QMG,  6  Mar  43,  sub  :  Sun  helmet.s.  HD  :  422.3  Protective  Clothing. 
“  See  footnote  56. 
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a  representative  of  the  Subcommittee  on  Clothing  of  the  National  Research 
Council  reported :  *“ 

Protection  against  mosquitoes  is  a  property  of  clothing  which  all  malariologists  with 
whom  I  talked  in  military  establishments  and  civilian  laboratories  and  other  medical 
authorities  In  Delhi,  Calcutta,  Rangoon,  Colombo,  Kandy  and  Bombay,  agreed  should  be 
provided  for  military  personnel  In  malaria  zones. 

Before  the  war,  considerable  study  had  been  given  to  the  development  of 
efficient  head  nets,  mosquito  gloves,  and  bed  nets.  Because  the  bed  nets  and 
head  nets  were  of  small  mesh,  interfered  with  air  movement,  and  therefore 
were  uncomfortable,  it  was  difficult  to  obtain  the  cooperation  of  the  soldier  in 
using  them.*®  The  development  of  repellents  greatly  reduced  the  need  for 
head  nets  and  even  for  bed  nets  and  netted  hammocks  for  field  use,  also  mosquito 
gloves.  Repellents  functioned  satisfactorily  in  tests  on  head  nets  up  to  ^-inch 
mesh  construction,  which  would  have  resulted  in  greater  visibility,  improved 
ventilation,  and  marked  savings  in  materials  and  production  costs.  The 
inch  mesh  head  net  was  never  issued,  however,  since  its  effectiveness  depended 
upon  re-treatment  every  few  days.  With  the  development  of  satisfactory 
repellents,  an  effort  was  made  to  improve  the  insectproofness  of  the  uniform 
by  impregnation.  Experimentally,  it  was  possible  to  provide  effective  repel- 
lency  for  periods  up  to  1  week.*'  Impregnation  produced  no  significant  differ¬ 
ence  in  heat  exchange  through  the  fabric.®*  The  method,  however,  was  never 
used  on  a  large  scale  against  mosquitoes  in  the  held.  Reliance  was  placed 
upon  use  of  repellents  on  the  skin  of  exposed  parts  of  the  body  and  at  clothing 
openings.  In  practice  the  duration  of  effectiveness  of  repellents  was  found  to 
be  short,  4  to  6  houis,  and  was  materially  reduced  by  exposure  to  wet  during 
rains  and  stream  crossings. 

Research  on  insect  repellents  and  insecticides  carried  out  during  the  first 
months  of  the  war  came  to  have  a  significant  bearing  on  the  role  of  clothing  in 
the  protection  of  the  health  of  the  American  soldier.  In  training  areas  in  the 
United  States,  mites,  or  common  “chiggers,”  caused  much  discomfort  and  dis¬ 
ability  secondary  to  infections  at  the  site  of  bites.  In  the  summer  of  1941  The 
Surgeon  General  requested  the  Orlando  laboratory  of  the  United  States  De¬ 
partment  of  Agriculture  to  study  means  and  methods  for  controlling  mites  by 
repellents  or  insecticides,  or  a  combination  of  both.  This  work  led  to  the  con¬ 
sideration  of  other  insects  and  resulted  in  the  development  of  dimethy’  '  *^hal- 
ate,  Indalone,  Rutgers  612,  and  later  dibutylphthalate.  Madden,  Lt  --  ‘st, 
and  Knipling  of  the  Orlando  laboratory  successfully  demonstrated  the  )  .otec- 
tive  value  of  dimethylphthalate  and  Indalone  for  troops  in  the  Louisiana 


See  footnot  54,  p.  54. 

“  Annual  Rpt,  Surg  Panama  Canal  Dept,  1942.  HD. 

Se<'  footnote  43,  p.  51. 

"  ( 1  >  Minutes  of  Meeting.  NRC  Subcommittee  on  Clothing,  Committee  on  Aviation  Medicine,  10 
Mar  44.  HD  ;  040.  (2)  See  footnote  51,  p.  63. 
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maneuvers  in  1942.  In  194:?  these  results  were  corroborated  by  an  Australian 
medical  officer,  Capt.  R.  N.  McC’ulloch,  MC,  who  used  diniethylphthalate  and 
Indalone  against  New  Guinea  speciis  of  mites.  Mcthilloch  demonstrated  that 
diniethylphthalate  and  dibutylphthalate  also  were  actually  effective  miticides.®® 
Extensive  tests  in  New  Guinea  and  in  the  Far  East  showed  that  clothing 
impregnated  with  dimethyljihthalate  or  dibutylphthalate  was  a  potent  weapon 
in  the  control  of  scrub  typhus.®^  The  urgent  need  for  the  protection  of  troops 
against  this  disease  hastened  the  development  of  practical  improvised  field 
methods  of  impregnation,  but  not  without  opposition.®*  It  was  claimed  that 
the  GI  soap  used  as  an  emulsifying  agent  in  the  process  w^as  conducive  to 
fungus  infections.®*  One  precaution  was  noted;  nonimpregnated  shorts  w'ere 
to  be  worn  to  prevent  irritation  of  the  scrotum.*^  No  primary  irritation  of 
the  skin  was  found  to  result  from  w'earing  impregnated  clothing  and  the  im¬ 
pregnates  did  not  aggravate  fungus  infections  of  the  skin.®*  Later,  a  con¬ 
centrate  embodying  an  emulsifying  agent  (Triton-X-100,  Tween  20,  Span  20) 
simplified  the  field  impregnation  of  clothing  with  n.iticides.  Subsequently, 
benzyl  benzoate  was  used  as  a  miticide  because  of  its  easy  availability  and  the 
short  supply  of  some  of  the  chemicals  required  to  produce  dimethylphthalate.*® 
The  impregnates  were  lost  from  the  clothing  through  successive  launderings. 
Dibutylphthalate  and  benzyl  benzoate  appeared  to  withstand  the  greatest  num¬ 
ber  of  launderings  and  w’ere  favored  for  that  reason.  Field  tests  on  benzyl 
benzoate  showed  that  it  could  be  carried  through  five  launderings,  but  dibutyl¬ 
phthalate  gave  longer  sustained  protection.  For  practical  purposes,  however, 
it  was  recommended  that  reimpregnation  be  carried  out  after  each  laundering.^® 
In  the  early  phases  of  the  war,  there  w'as  neither  vaccine  nor  an  effective 
lousicide  for  the  prevention  of  epidemic  typhus  fever.  In  view  of  the  historic 
wartime  havoc  from  this  disease.  The  Surgeon  General  instituted  a  search  for 
improved  methods  of  destroying  lice.  Tests  of  fumigation  gases,  such  as  chloro- 
picrin,  eventually  resulted  in  the  adoption  of  methyl  bromide  for  both  individ¬ 
ual  and  mass  delousing  of  clothing.  Considerable  question  arose  as  to  the 


“  (1)  Bushland.  R.  C:  Tests  against  chlggers  In  New  Guinea  to  develop  a  practical  field  method 
for  Impregnating  uniforms  with  dimethylphthalate  for  scrub  typhus  prevention.  Am.  J.  Hyg.  43  : 
216-229,  May  1646.  (2)  Rpt,  Capt  R.  N.  McCulloch,  3d  Australian  Mob  Ent  Sec,  10  Oct  43,  sub  : 

Tromblculid  mite  control.  HD:  710  Typhus  (Rpts). 

“  Ltr,  Dr.  F.  G.  Blake,  Dir  US-V  Typhus  Commission,  to  CG  USASOS,  11  Dec  43,  sub:  Scrub 
typhus  In  New  Guinea — preliminary  report  and  recommendations.  HD:  710  Typhus  (Rpts). 

*  Rpt,  Brig  Gen  G.  B.  Denlt,  Chief  Surg  US.ASOS,  sob :  Mite  protection  of  military  personnel 
by  simple  clothing  treatment.  HD:  710  Typhus  (Ri)ts). 

••  Ltr,  Lt  Col  C.  B.  Philip,  SnC,  to  Surg  USAFF’E,  5  Aug  44,  sub  :  Scrub  typhus  on  Owl  and  Blak 
Islands.  HD:  710  Typhus  (Rpts). 

•'Ltr,  MaJ  R.  R.  Klerland,  MC,  to  Surg  Base  F  SWPA,  31  Jul  44,  sub:  Investigation  of  clothing 
Impregnated  with  dimethylphthalate  In  an  emulsion  of  Q.  I.  soap.  HD:  710  Typhus  (Rpts). 

*  Ltr,  SG  to  Chief  Surg  USASOS,  6  Sep  44.  sub :  The  effect  on  the  skin  of  clothing  impregnated 
with  soap— dimethylphthalate.  HD:  710  Typhus  (Rpts). 

••  Semimonthly  Rpt,  Prev  Med  Serv  SGO,  16-31  Mar  45.  HD. 

™  Ltr,  Capt  R.  C.  Bushland,  SnC,  USA  Typhus  Commission,  to  Brig  Gen  S.  Bayne-Jones,  USA 
Typhus  Commission,  22  Mar  45,  sub ;  Field  tests  on  clothing  treatment.  HD :  710  Typhus  Reports. 
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possibility  of  toxic  effects  from  clothing  treated  by  methyl  bromide,  but  were 
not  substantiated. 

Concurrently,  the  search  for  a  more  practical  individual  method  produced 
AIYIi  powder.  The  Orlando  laboratory  conducted  tests  with  MYL  powder 
on  Negro  volunteers.  Underwear  impregnated  with  this  powder  remained 
lousicidal  for  periods  up  to  150  days.'*  Prior  to  the  development  of  DDT,  MYL 
dusted  into  the  clothing  and  on  the  underwear  was  widely  used  by  United  States 
Forces  in  North  Africa. 

The  researches  on  1)1  )1'  began  in  the  fall  of  1942.  It  was  soon  apparent  that 
an  insecticide  of  wdde  range  and  multiple  usages  had  been  discovered.  Tests 
at  the  Orlando  laboratory  demonstrated  its  effectiveness  against  lice  when 
dusted  into  clothing.  Its  role  in  mass  delousing  was  conclusively  proved  in  the 
Naples  typhus  epidemic.  Clothing  thus  dusted  was  shown  to  be  lousicidal  for 
periods  of  a  month  or  longer  provided  it  Avas  not  laundered.  So  effective  was 
the  method  for  mass  delousing  that  Quartermaster  Corps  fumigation  and  bath 
companies  were  reequipped  with  hand  and  power  dusters  for  use  with  American 
troops  if  necessary,  but  pointed  primarily  at  the  prevention  of  typhus  fever  by 
delousing  prisoners  of  war,  refugees,  displaced  persons,  and  populations  of 
liberated  or  occupied  territories.” 

Efforts  were  made  to  impregnate  clothing  with  DDT.  It  was  found  that 
the  impregnation  of  underwear  was  sufficient.  A  practical  field  test  was  at¬ 
tempted  in  December  1943  when  DDT-impregnated  underwear  was  forwarded 
to  the  North  African  theater  where  it  was  issued  to  selected  companies  of 
French  Goums.  The  test  could  not  be  followed  to  its  ultimate  conclusion  because 
of  movement  of  personnel  and  loss  in  supply  channels  of  some  of  the  underwear, 
but  it  was  noted  that  the  troops  observed  Avere  still  free  from  lice  at  the  onset 
of  warm  weather.  Tt  was  concluded  that  the  DDT-impregnated  underwear  had 
been  responsible  for  drastically  reducing  the  louse  infestation  of  persons  A\’ho 
normally  are  constantly  infested  with  lice.” 

Experimental  work  continued  under  the  auspices  of  the  Preventive  Medi¬ 
cine  Service,  Office  of  The  Surgeon  General,  It  was  announced  on  31  May  1944 
that  impregnation  of  underwear  was  a  practical  procedure  and  that  an  emulsion 
had  been  found  which  retained  its  effectiveness  against  lice  after  the  clothing 
had  been  laundered  8  times  over  a  period  of  2  months.”  The  DDT  emulsion 
concentrate  for  impregnation  consisted  of  DDT,  25  percent ;  Triton  X-100,  10 
percent;  and  Xylene,  65  percent.”  By  dilution  with  water,  any  strength  of 

'■  Kniplinsr.  E.  F.  :  Innect  control  Investigation  of  the  Orlando.  Fla.,  laboratory  during  World 
War  II.  In  Annual  Report  of  the  Smithsonian  Institute,  Washington,  Government  Printing  Office. 
1948,  pp.  331-348. 

ETMD.  ETO.  .Tun  1944.  HD  :  350.05. 

™  I.tr.  Surg  NATO  to  SG.  1  Jul  44.  sub :  Testing  of  DDT  impregnated  underwear.  SG  :  421  Boots. 

■f*  Speech  by  Lt  Col  A.  L,.  Ahnfeldt.  SGO,  at  press  luncheon.  Hotel  Pennsylvania.  New  York,  under 
auspices  of  Gelgy  Company,  Inc.,  31  May  44.  HD:  700.7. 

™  .Semimonthly  Rpt,  Sanitation  and  Hygiene  Div  SGO.  16-30  Sep  44.  HD. 
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DDT  desired  could  be  prepared.  In  practice,  1  part  of  concentrate  to  11  parts 
of  water  was  found  desirable  and  gave  a  DDT-dosage  of  slightly  over  2  percent 
of  the  dry  weight  of  the  garment,  l^nderwear  impregnated  with  this  material 
was  worn  in  field  tests  and  found  to  retain  its  lousicidal  effect  for  periods  of 
1  to  4  months  without  toxic  effects  or  skin  irritation.  There  was  some  danger 
to  personnel  handling  fuel  or  lubricating  oils  while  wearing  clothing  impreg¬ 
nated  with  DDT.  The  practical  hazard  was  incurred  when  oil  which  was 
spilled  on  the  clothing  would  dissolve  the  DDT  and  might  be  absorbed  through 
the  skin.’®  The  critical  supply  situation  for  Triton  X-100  necessitated  the  use 
of  other  emulsifiers.  Span  20  and  Tween  20  proved  to  be  the  equi'i  ^  ’-;ton  in 
fresh  water,  and  better  as  an  emulsifying  agent  in  salt  water. 

Appropriate  clothing  acted  as  a  barrier  against  the  certaiiae  causing 
schistosomiasis.  The  summary  of  a  report  of  the  5th  Malaria  Survey  Detach¬ 
ment  and  Medical  Research  Unit  is  representative  of  the  experimental  work 
done.” 

(a)  Cercariue  of  SchMosonta  japoni<'um  did  not  penetrate  O.  D.  woolen  trouser 
material  within  2  hours  in  any  of  a  large  series  of  experiments  both  when  the  cloth 
was  tested  untreated  and  Impregnated  with  either  emulsified  dimethyl  phthalate,  dibutyl 
phthalate,  or  benzyl  benzoate.  No  cercarlae  pas.sed  through  untreated  Byrd-oloth.  Uni¬ 
formly,  untreated  old  suntan  and  fatigue  trouser  material  allowed  more  cereariae  to 
Itenetrate. 

(b)  In  rigorous  washing  tests  clothing  impregnated  with  dibutyl  phthalate  was  most 
resistant  to  penetration  by  cereariae. 

(c)  In  continuous  water  immersion  tests,  benzyl  benzoate  impregnation  prevented 
penetration  one  day  longer  than  dimethyl  or  dlbutyl  phthalate. 

(d)  Woolen  sock  material  did  not  prevent  the  passage  of  cereariae  even  when 
impregnated. 

Practical  considerations  dictated  that  schistosomiasis  control  was  best 
obtained  by  remaining  away  from  infested  water.  For  engineers,  signalmen, 
and  others  required  to  work  in  water  at  times,  waterproofed  clothing  and  boots 
were  desirable  but  not  always  practical.  By  the  end  of  the  war  no  effective 
impregnating  agent  for  clothing  had  been  discovered  and  attention  had  been 
turned  to  research  on  cercariacidal  agents  and  snail  control.’® 

Leeches  were  prevalent  in  the  jungles  of  the  Pacific  and  Far  Eastern  areas. 
It  was  necessary  to  wear  trousers  inside  combat  boots  to  prevent  ingress  of 
leeches  through  upper  shoelace  eyelets  or  around  tops  of  the  boots. 

™TB  MED  194,  17  Au*  45. 

^  Ltr,  5th  Malaria  Surv  Det  and  Mpd  Research  Unit  .4FWESPAC  to  SO,  16  Jnl  45,  sub:  In 
vitro  experiments  on  the  penetration  of  cercarlae  through  untreated  and  Impregnated  clorhs.  SO  :  421. 

”  ( 1 1  McMullen,  D.  B..  and  Graham.  O.  H. :  The  control  of  schistosomiasis  japonlca  II.  Studies 
on  the  control  of  Oncomelania  quadrani,  the  molluscan  Infermeillate  host  of  Schialosoma  japonicum 
in  the  Philippine  Islands.  Am.  J.  Hyg.  45  :  274-293,  May  1947.  (2)  McMullen,  D.  B.,  and  Ingalls, 

.1.  W.  ;  The  control  of  schistosomiasis  Japonlca  IV.  The  effect  of  various  chemicals  on  cercarlae  of 
Schistosoma  japonicum.  .4m.  J.  Hyg.  45:  294-298.  (3)  Army  Epidemiological  Board:  Collected 

Reprints.  Washington,  Government  Printing  Gftice,  vol.  IV,  1946 ;  vol.  V,  1947. 
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The  Quartermaster  (Jeiieral  was  placet!  iiiuier  coiisiderahle  pressure  to 
lievelop  a  tropical  uniform  consisting  of  shorts  and  shirts  with  short  sleeves. 
A  precedent  had  bt‘en  set  by  the  British  who  had  used  uniforms  of  this  type 
in  their  tropical  statiotis  for  a  number  of  years.  'Fhe  .Vrmy  Air  Forces  were 
foremo.st  in  pressing  for  the  adoption  <»f  such  a  uniform  as  “special  items  over 
anti  abt)ve  minimum  issut*  of  Ituij'  slet'ved  :ind  louji  troiiseretl  cotton  uni¬ 
forms.”'"  In  respon.se  tt)  a  retptest  for  tin*  procurement  of  SOO.dOi)  of  these 
uniforms,  the  Air  (’orps  was  retpiiretl  to  substantiate  the  tieetl.  The  Surjieon 
(ieneral  consitleretl  that  such  a  uniform  was  not  necessary;  it  e.xpo.sed  the 
soldier  to  the  hazard  t)f  mttstptito  bites  ami.  for  the  infantrymen,  materially  in¬ 
creased  the  incidence  of  skin  trauma  and  infections.  .Vn  imlorsement  to  this 
corres[)ondence  (piite  clearly  states  his  position  :  "" 

1.  The  of  this  ottice  on  ilio  i.s.sue  of  sliort  sleeved  shirts  and  sliort  imnts  as 

items  of  e<|iiip!nent  for  trooi»s  has  lieen  there  is  no  ol>,ieetion  to  the  issue  of  this  t.vi)e  of 
equipmetit  i)rovide<l  it  is  in  addition  to  ttie  standard  rtottiin^  issued  to  troops  in  the  tieid. 
ICowever.  it  must  lie  pointeii  out  tliat  tlie  sliort  jiants  and  sliort  sleevi'd  shirts  if  issued 
should  Ih'  authorized  only  for  wear  in  ilayliKlit  lio.irs  liecause  of  the  danger  of  contracting 
malaria  in  most  tropical  stations  when  jirotts  tive  clothing  is  not  worn  after  dark.  In 
addition,  there  will  lie  a  great  increase  in  the  nnmlier  of  skin  infections,  and  traumatii' 
skiti  lesions,  as  well  its  lesions  due  to  has-hes  and  other  no.xious  parasites. 

'J.  The  Mritish  Army  is  ahandoning  the  use  of  sliort  pants  and  short  sleeved  shirts 
for  most  theaters  of  ois'ration.  In  those  theaters  where  this  clotliing  is  authorized  there 
are  strict  orders  that  it  tnust  not  in*  worn  after  sunset  or  la'fore  sunrise  in  the 
morning.  .  .  . 

3.  Iti  the  Mttlayan  and  Ilunnn  cami«tigns  from  ."lOf ; -IH)'";  of  the  Hnglish  trooi)s 
etigaged  cotitracteil  malaria.  The  tyjie  of  clothing  and  eiiuipment  isisses.sed  hy  a  large 
proisirtion  of  tiie.se  troops  consisted  of  short  pants  and  short  sleeved  shirts.  Due  to  the 
high  incidence  of  malaria,  orders  were  issued  during  the  camiiaign  to  di.stsuitinue  the 
wearing  of  this  ty|s'  of  e<|uipment.  hut  <lue  to  the  shorttige  of  supplies  it  was  imisissihle 
to  comply.  .Mt'dical  authorities  assigmsl  to  the.se  forces  coiisidereil  the  high  incidence 
of  malaria  to  he  hlameable  to  a  large  e.xtent  iiisui  the  nonprotective  tyjie  of  clotliing 
jMissessed  hy  the  troops, 

4.  The  only  advantage  that  <‘an  he  claimed  for  the  short  slis'ved  shirts  and  short 
jiants  is  the  coolness  of  this  t.vjs*  of  e<|Ui|>ment  and  the  ability  of  the  wearer  to  withstaml 
high  teniis'ratures  as  couiiNired  with  wearing  the  conventional  long  sleeved  shirts  and 
long-legged  trousers.  That  there  is  <-ousiderable  erroneous  information  in  this  resjK‘ct 
is  evideticed  liy  investigations  recently  com|)leteil  under  the  auspices  of  the  ('ommittee 
on  Medical  Research  of  the  Office  of  Scientific  "search  and  Development  iiy  the  Harvard 
Fatigue  Latniratory.  .  .  .  "Results  of  the.se  exiieriments  indicate  that  the  standard  sum¬ 
mer  outfit  of  ,S.o-()unce  cotton  shirt  and  ankle  length  trou.sers  does  not  limit  to  any 
imiMirtant  degree  the  capacity  for  elimination  of  liody  heat.  Such  an  outfit  is  well 
adapted  for  use  of  trnojis  since  it  is  durable  and  affords  necessary  jirotection  from  sun. 
witid.  in.sects  and  imssible  chill.v  nights.  Small  but  measurable  increases  in  coolness  may 
lie  olitained  by  omitting  the  undershirt.  op*>iiing  the  neck  of  the  shirt,  and  rolling  sleeves 
and  pjints  legs." 

™  Memo.  CO  .A.\F  for  CG  SOS.  fi  Oct  42.  sub:  Uniform  for  wear  in  tropic  and  seml-troplc 
climate.  HO:  421.-1  (Uniforms). 

*’  I.tr.  CO  AAF  to  QMG.  17  Oct  42.  sub  :  Procurement  of  tropical  clothing.  SO  :  421,-1  (Uniforms) 
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5.  It  is  therefore  rei-onmieiiiled  that  the  short  punts  niul  slu.rt  sleeved  shirts  not  in* 
Issueil  to  tns)ps  unless  they  are  issuetl  as  additional  itenis  of  e<inipinent.  and  restrictions 
are  place<i  on  their  use  so  tliat  tiiese  items  of  clothing  are  not  worn  after  sunset  or  l)efore 
sunrise  in  any  malarious  area. 

Shorts  were  never  an  item  of  issue  by  the  <iuartermaster.  Several  theaters 
permitted  local  purchase  of  shorts  and  shirts  with  short  sleeves.  In  these  the¬ 
aters,  the  wearinj;  of  shorts  was  permitted  betweett  sunrise  and  sunset.  An 
additional  problem  of  discipline,  training,  and  inspection  was  thus  created  and 
undoubtedly  was  a  factor  in  the  prevalence  of  malaria. 

A  consensus  of  theater  reaction  to  the  question  of  shorts  is  expressed  in  the 
report  of  the  Air  Surgeon  after  an  extended  tour  of  forces  located  in  malarious 
areas : 

Standing  orders  in  malarious  areas  prescribe  long  sleeved  shirts  and  long  trousers 
for  all  American  military  personnel.  The  same  is  true  in  the  Australian  Army.  The 
reasons  are  summarlzcKl  in  the  following  statement  of  the  Combined  Advisory  Committee 
on  Tropical  Medicine,  Hygiene  and  Sanitation;  “In  the  opinion  of  the  Committee,  it  is 
essential,  not  only  for  malaria  protection,  but  also  for  protection  against  other  diseases, 
such  as  dengue  fever  and  scrub  typhus,  and  against  skin  injuries,  insect  bites,  .septic 
sores,  tropical  ulcers  and  blast  burns  that  long-sleeved  shirts  and  slacks  be  worn  on  all 
occasions."  There  have  been  complaints  of  heat  rash  ascribed  to  the  wearing  of  such 
garments. 

As  a  result  of  their  experiences  in  New  Guinea,  the  Australian  Army  au¬ 
thorities  prohibited  the  wearing  of  shorts,  day  or  night.“ 

Clothing  and  Skin  Diseases 

Clothing  in  relation  to  skin  diseases  was  an  unsolved  problem.  It  was  the 
experience  in  all  theaters  located  in  hot  climates  that  skin  diseases  were  an  im¬ 
portant  cause  of  disability  and  loss  of  time.  Dr.  Sid  Robinson,  after  spending 
5  weeks  in  India,  Burma,  and  Ceylon,  reported  that ;  ” 

The  most  difficult  and  most  prevalent  problem  confronting  the  ground  forces  in 
Burma  and  India  is  skin  trouble.  Beginning  with  prickly  heat  as  the  most  universal 
disturbance,  a  long  list  of  troubles  could  l>e  listed  including  tropical  .sores,  ringworm, 
blisters,  toe  rot,  athlete's  foot,  scabies,  dhobie  itch,  etc.  Infections  of  the  feet  and  legs. 
Jungle  or  tropical  sores  being  quite  common,  were  the  most  disabling  skin  Infections 
of  the  front  line  troops  in  Burma.  .  .  .  All  medical  and  operational  personnel  in  the 
theater  recognize  skin  trouble  to  be  a  major  problem. 

This  was  borne  out  by  the  experience  in  other  theaters  in  the  tropics,  notably 
the  Southwest  Pacific  area.®'*  Skin  diseases  as  influenced  by  clothing  appeared 

Rpt,  Inspection  Trip  SWPA,  I  Mar  194.S]  Brig  Gen  P.  Grant.  .\lr  Surg.  HD:  333. 

'“Tidy,  Henry  1...  and  Kutscbbach,  J.  M.  Browne:  liiter-AIIled  Conferences  on  War  Medicine. 
London,  Staples  Press  Limited.  11145.  p.  88-100. 

See  footnote  54.  p.  54. 

**  (1)  Skin  diseases  in  the  tropics.  Bull.  f.  S.  .\rm,v  M.  Dept.,  No.  80:  Sep  1944.  (2)  Clark, 

T.  W.  :  Treatment  of  skin  diseases  in  tbe  tropics.  Bull.  I'.  S.  Army  M.  Dept.,  No.  87  :  70-76,  .Apr  1945. 

(3)  Dermatological  problems  in  tropical  tbeaters.  Bull.  U.  S.  Army  M.  Itept.  4:  299-300,  Sep  1945. 

(4)  Epstein,  E.  :  Tbe  lichen  planus  -  eczematoid  dermatitis  complex  of  the  Southwest  Pacific,  a  study 
of  65  cases.  Bull.  I'.  S.  Army  M.  Dept.  4  :  687-6!(4.  Dec.  1945. 
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under  three  main  considerations:  footgear  and  trichophytosis;  the  wearing  of 
the  unifonn  to  prevent  insect  bites,  scratches,  abrasions,  and  cuts  which,  when 
they  oc'ciirml,  often  became  sec'ondarily  infected;  and  miliaria,  or  prickly  heat, 
which  may  have  been  made  worse  by  clothing  covering  the  major  portions  of 
the  Ixxly.  So  many  variables  influenced  the  prevalence  of  dermatophytosis  that 
it  was  impossible  to  define  the  pivcise  role  of  clothing.  The  experience  of  the 
war  establi.she<l  that  type  of  f<x>tgear  wius  an  important  consideration,  and 
especially  incriminated  the  combat  boot.'"  The  protection  afforded  by  clothing 
against  skin  trauma  is  a  part  of  many  records.  In  the  Middle  Ea.st,  annual 
admission  rates  per  1,000  for  miliaria  for  the  months  duly,  August,  and  Septem- 
lier  1944,  were  4.88,  5.89,  and  9.05  respectively,  and  in  the  (’hina-Burma-India 
theater,  2.47,  8.16,  and  2.09  during  the  same  months.  Rates  for  cases  severe 
enough  to  affect  efficiency  but  not  made  of  i-ecord  will  never  be  known,  but 
undoubtedly  were  high.  Dr.  Robinson  noted  the  prevalence  of  prickly  heat  in 
the  Pacific  theater  and  pointed  out  that  the  University  of  Queensland,  Aus¬ 
tralia,  had  sponsored  the  organization  of  a  research  team  for  work  on  the 
fundamental  aspects  of  .skin  physiology.  He  recommended  the  initiation  of 
research  on  the  same  problem  by  American  scientists. 

Footgear 

The  leather  combat  boot  of  World  War  II  was  not  satisfactory  for  jungle 
operations.  In  addition  to  its  probable  role  in  trichophytosis,  it  did  not  stand 
up  well  under  use  in  the  wet  jungles.  The  Surgeon  General  encouraged  devel¬ 
opment  of  special  footwear  for  the  tropics  which  would  combine  protection 
against  biting  insect.s,  ventilation  of  the  feet,  and  comfort.  The  Quartermaster 
General  developed  a  rubber-soled  boot  with  permeable  duck-fabric  upper  and 
stitched  tongue  that  was  impermeable  to  mud,  insect  bites,  and  leeches,  but  at 
the  same  time  provided  ventilation.  A  removable  fabric  insole  was  a  feature 
of  the  boot,  and  when  worn  with  a  cushion-soled  sock,  sweat  from  the  feet  was 
dissipated  by  evaporation.**  The  feet  dried  more  rapidly  whether  wet  by 
perspiration  or  water.  The  leather  seiwice  shoe,  on  the  other  hand,  was  found 
by  the  Armored  Medical  Research  Laboratory  to  permit  dissipation  of  only 
a  relatively  small  amount  of  foot  moisture  to  the  exterior.®’ 

The  advisability  of  developing  a  mosquito  boot  for  the  protection  of  the 
American  soldier  against  malaria  was  considered  by  The  Surgeon  General  and 
discarded  as  impractical  and  unnecessary,  a  decision  that  proved  to  be  sound 
as  the  tropical  uniform  and  insect  repellents  came  into  use.  The  need  for  this 


“(1)  Quarterly  Rpt,  144-th  Sta  Heap  SWPA,  1945-3.  HD.  (2)  Quarterly  Rpt,  Med  Det 
«.19th  Etigr  Avn  Bn  SWPA,  194.V3.  HD. 

"•Pitkin,  T.  :  Qunrterniaster  equipment  for  apeclal  forces.  QMC  Historical  Studies  No.  5,  OQMG, 
Feb  1944. 

Rpt,  Armored  Med  Research  Lab,  4  Dec  45,  sub  :  Study  of  sweating  of  the  feet  of  marching 
troops.  HD:  421  Shoes. 
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item  for  use  by  officers,  nurses,  and  troops,  however,  was  insisted  upon  by  Air 
Force  personnel  stationed  in  Africa.  British  practice  had  set  the  precedent, 
and  Pan-American  Airways  had  used  a  similar  item  with  satisfactory  results. 
Extra  length  boots  were  recommended  for  members  of  the  Army  Nurse  Corps. 
The  Surgeon  General's  policy  and  opinion  on  the  development  of  this  boot  is 
expressed  as  follows :  ** 

1.  This  office  does  luit  consider  the  issne  of  mos<iuito  boots  to  tnwps  aud/or  nurses  as 
satisfactory  or  desirable  for  the  protection  of  the  health  of  the  individuals  concerned, 
provided  all  troops  are  furnished  standard  lotip  trousers  and  canvas  lejtsings,  and  nurses 
are  provided  with  uniform,  one-piece,  coverall  tyi>e  with  canvas  leggings.  The  canvas 
leggings  and  long  trou.sers  afford  adequate  protection  agaiu.st  mosriuito  bites  and  greater 
protection  than  mosquito  boots  against  the  bites  of  crawling  insec'ts  such  as  chiggers. 
fleas,  and  ticks.  They  also  prevent  the  ingress  of  leeches  which  abound  in  most  tropical 
Jungle  areas  in  Africa  and  Asia.  For  the  same  reasons,  the  one-piece  uniform,  coverall 
type,  with  canvas  leggings,  affords  much  greater  protection  for  nurses  than  mosquito 
boots.  The  mosiiuito  hoot  affords  no  protection  for  nurses  agaitist  crawling  in.sects  and 
leeches.  It  is  extremely  uncomfortable  to  wear,  fatiguing,  and  practically  impossible  to 
keep  in  place  during  oi)erations  in  jungle  territory. 

2.  The  use  of  mosquito  boots  at  fixed  camps  and  stations  may  have  some  value,  but 
for  all-around  military  purposes,  it  is  felt  that  this  type  of  eipiipment  is  undesirable  as 
an  item  of  issue  to  trtx)x>s  in  tropical  regions. 

3.  It  is  strongly  recommended  that  mosquito  boots  not  be  standardized  for  issue  to 
troops  and  nurses. 

Development  of  the  item  was  subsequently  discontinued  by  The  Quartermaster 
General.*® 

CLOTHING  FOR  COLD  CLIMATES  AND  FOR  WINTER  OPERATIONS 
IN  TEMPERATE  CLIMATES 

Development  of  Research  and  Field  Tests 

Provisional  data  recorded  approximately  90,535  cases  of  cold  injury  for 
United  States  Forces  operating  in  all  theaters  during  World  War  II.®®  This 
experience  has  been  summarized  in  a  study  at  the  Harvard  University  School 
of  Public  Health  in  which  the  role  of  clothing  as  one  uf  ..  number  of  environ¬ 
mental  factors  was  demonstrated.*'  The  history  <>*'  rlie  <i-velopment  of  cold 
weather  clothing  has  been  carefully  prepared  by  t  <  >6  >•  of  The  Quarter¬ 
master  General,®*  the  physiologic  adaptation  of  man  to  cold  has  been  briefly 

»»4th  Ind,  so  to  Dir  Regmts  Dlv  SOS,  15  Aug  42,  on  Ltr,  CO  SOS  USAF  Central  Africa  to  CO 
SOS.  22  Jul  42.  sub  ;  Mosquito  boots.  SG  :  421.-11  Shoes. 

»  ISth  Ind,  CG  SOS  to  QMG,  2  Jan  43.  on  Ltr,  QMG  to  CO  SOS  USAF  Central  Africa,  11  Aug  42, 
sub:  Mosquito  boots.  SG  :  421  Boots. 

Information  supplied  by  Medical  Statistics  Division.  Office  of  The  Surgeon  General,  22  Mar  55. 

Whayne,  Tom  F. ;  Cold  Injury  in  World  War  II,  A  Study  In  the  Epidemiology  of  Trauma. 
Thesis,  Harvard  School  of  Public  Health,  1950. 

^  See  footnote  86.  p.  62. 
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sinnmarized  above,  and  Newlmrjih  and  his  associates  “  iiave  made  a  thorough 
review  of  tlie  literature  and  of  the  results  of  research  during  World  AVar  II. 

Cold  injury  in  AVorld  AAhir  I  was  niininial,  and  affected  American  troops 
only  in  the  last  weeks  of  the  war.  Training  maneuvers  in  the  cold  climates 
between  the  wars  and  early  in  World  AVar  II  did  not  provide  sufficient  exposure 
to  alert  those  responsible  for  preventive  medicine  to  the  casualty-producing 
potentiality  of  cold  and  wet.  The  history  of  wai’s  fought  in  winter  cold, 
however,  were  a  continuing  story  of  crijipling  losses  from  cold  injury. 

The  Surgeon  General  was  not  active  in  the  development  of  cold  weather 
clothing  during  the  early  phases  of  the  war.  The  chief  of  the  Sanitation 
Division,  Preventive  Medicine  Service,  in  his  recommendations  that  led  to  the 
study  of  the  physiology  of  man  in  relation  to  clothing,  had  included  adaptation 
to  cold.  In  1941  The  Surgeon  General  advised  The  Quartermaster  General 
that  semi-impervious  ski  clothing  was  satisfactory  for  arctic  wear  provided 
provision  for  adequate  ventilation  was  made  during  periods  of  physical 
exertion.  Isolated  activities  were  initiated,  but  were  not  included  in  the  pre¬ 
ventive  medicine  program.  An  opportunity  to  take  part  in  special  projects 
in  a  cold  climate  that  involved  the  use  of  clothing  was  declined  in  the  fall  of 
194-2.“‘ 

Consideration  of  plans  for  cold  weather  operations  emphasized  the  lack 
of  knowledge  of  arctic  clothing,  medical  equipment,  and  supplies.  The  Sur¬ 
geon,  Headquarters  Alaskan  Department  was  ordered  to  the  Office  of  The 
Surgeon  General  for  consultations  on  clothing,  hospitalization  and  evacuation, 
medical  equipment  and  supj)lies,  housing,  and  arctic  sanitation  in  1942.  Upon 
his  return  to  Alaska,  field  studies  were  begun  which  included  observations  upon 
clothing.®^  The  Surgeon  General  initiated  action  for  the  procurement  of  arctic 
clothing  for  nurses  early  in  September  1942.’*  Changes  in  the  basic  list  of 
items  and  standardization  with  men's  arctic  clothing  where  possible  delayed 
procurement  l)eyond  the  period  of  the  Attn  operation. 

Investigations  on  protection  for  the  extremities  by  footgear  and  gloves 
of  improved  design  were  carried  out  by  the  Armored  Medical  Research  Labor¬ 
atory,  in  the  summer  of  1943,  and  were  expanded  to  include  tests  of  the  adequacy 
and  ranges  of  use  of  winter  combat  clothing  in  sub.sequent  re.search.®^  The 
Surgeon,  Headquarters,  United  States  Air  Forces,  Central  ('anada,  reported 
upon  the  inadequacies  of  winter  clothing  in  August  1943  and  continued  cloth- 


.Sec  fdotmite  1.  p.  .‘{I. 

'■*  1st  Ind.  SO  to  CO  SOS.  SO  Oot  42.  on  Moino.  CO  SOS  to  SO.  19  Oct  42.  sub  ;  Arctic  clothing. 
SO:  422.-1. 

“Memo  for  record.  Col  T.  F.  Wha.vne.  .MC.  17  <*ct  .10.  sub:  Cunfercnce  with  Col  W.  S.  Stone  on 
the  development  of  cold  weather  clothing.  HI):  422. a  Protective  and  .Special  Clothing. 

""  I.tr,  SO  to  CO  SO.S.  5  Sep  42.  .sub:  Arctic  clothing  and  equipment  for  nurses.  HD  :  421  Uniforms 
(Nurses). 

‘^.tnnual  Kpt.  .Armored  Med  Kesearch  I.ab.  1945.  HD. 
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ing  observations  into  1945.'*"  A  study  of  the  etTect  of  cdinmte  on  protective 
clothing  for  personnel  was  made  a  joint  project  l)etween  the  United  States 
Army,  the  Canadian  Army,  and  British  Army  in  1!>44.‘"’  Two  exi)editions 
to  Alaska,  one  in  194.’},  and  one  in  1944,  tested  mos<juito  repellents,  mo.squito 
head  nets,  mosquito  gloves,  mosquito  sock.s,  and  certain  fabrics  to  determine 
clothing  and  procedures  l)est  adapted  for  protection  against  pest  in-sects  in  the 
North.*”'* 

Surgical  consv\ltants  of  the  Brofessional  Service,  Surgeon  (lenerars  Of¬ 
fice,  shared  the  interest  in  prevention  of  cold  injury  with  the  Preventive 
Medicine  Service,  while  at  the  same  time  placing  much  emphasis  upon  treat¬ 
ment,  rehabilitation,  and  reconditioning.  It  was  not  until  after  the  lo.sses  of 
the  first  winter  in  Italy  that  an  energetic  etl'ort  was  brought  to  bear  upon  the 
prevention  of  t  renchfoot  and  other  cold  injuries.'"' 

Kepresenti': ives  of  the  Office  of  The  .Surgeon  (Jeneral  participated  actively 
in  the  piweedings  of  the  .'Subcommittee  on  Clothing,  National  Research  Council, 
the  studies  of  which  embraced  cold  weather  clothing.  Research  by  Newburgh 
and  his  as.scH‘iates  was  far  reaching  in  its  approach  to  the  problem  of  man  -nd 
his  clothing  in  relation  to  cold.  Physical  responses,  physiologic  adjiistment, 
and  emotional  reactions  of  man  to  the  stress  of  cold  were  studied.  Regional 
heat  los.s,  the  range  of  physiologic  res{)onse  to  climatic  cold,  indices  of  comfort 
and  the  physical  properties  of  clothing  fabrics,  clothing  in  relation  to  climate, 
and  protection  from  clothing  against  the  e.xtremes  of  climate  in  the  field  were 
investigated. 

Textile  research  and  development  produced  no  synthetic  fibers  and  fabrics 
which  were  superior  thermal  insulators  to  wool  and  alpaca  pile  materials  or 
to  the  fur  of  northern  animals  such  as  flie  caribou.  The  development  of  pile 
fabrics  as  clothing  insulation  for  arctic  climates  made  possible  for  the  first 
time  in  history  the  fabrication  of  washable  combat  garments  which  approached, 
in  the  protection  they  afforded,  the  fur  parkas  used  by  the  Alaskan  scouts  before 
World  War  II.  A  tightly  woven,  wind-resistant  9-ounce  Oxford  cloth  was 
developed  as  the  best  of  the  wind-protective  fabrics  which  were  practical  from 
the  standpoint  of  mass  production  and  combat-wear  life.  The  combination 
of  pile  insulators  and  wind-resistant  outer  covei'S  was  one  of  the  major  advances 
in  cold  weather  clothing  development.  Several  types  of  arctic  footgear  were 
developed.  Fur,  wool,  and  other  fibers  were  used  in  various  ways,  including 
felts,  without  prcxlucing  an  entirely  satisfactory  item.  h\)r  winter  operations 
in  temperate  climates,  the  shoepac,  as  finally  designed  was  considered  salls- 

»»  KTMDs,  rSAF  Central  Canada.  2  .Anc  A.t,  1»  Mar  45.  HD ;  350.05. 

“See  Mlnntes  of  Meetlnija.  NRC  .Siihconinilttee  on  Clothing.  1044.  1045.  HD:  040. 

Rpf.  2d  Arctic  moaquito  teat  expedition,  1044.  SO  :  725.11. 

ea  Rpf.  I.t  Col  M.  I.add,  JAGD.  to  SG,  0  Jiin  45.  sub;  Stndy  of  records  and  of  investlKation  rela¬ 
tive  to  trench  foot.  .  .  .  HD:  710  Trench  Foot. 
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factory  when  fitted  loosely  over  two  pairs  of  w’ool  ski  socks  in  graduated  sizes 
and  worn  with  a  felt  insole  in  the  bottom  of  the  boot. 

Experiments  with  impervious  latex  rubber  socks  gave  promise  of  much 
improvement  in  protection  of  the  feet.  A  wool  sock  next  to  the  foot,  covered 
in  turn  by  a  rubber  sock,  a  second  wool  sock,  and  finally  a  second  rubber  sock, 
experimentally  gave  greatly  improved  protection,  but  in  field  tests  was  not 
readily  accepted  by  the  soldier. 

The  end  of  the  war  brought  promise  of  the  development  of  better  pro¬ 
tective  fabrics  with  the  studies  on  silica  aerogel.  First  studied  as  a  water- 
repellent  agent  of  great  buoyancy  for  use  in  flotation  suits,  it  was  also 
discovered  that  aerogel  had  great  thermal  resistance.  In  the  form  of  a  powder, 
it  was  first  used  as  insulation  in  sleeping  bags,  certain  types  of  experimental 
jackets,  and  blankets.  Later,  through  a  bonding  process  with  latex,  it  was  in¬ 
corporated  into  certain  types  of  fabrics  by  laminating  techniques  and  designated 
under  the  name  “Aerobond.”  Experimental  use  in  antiexposure  suits,  ponchos, 
parkas,  and  trousers  for  wet  weather  wear,  waders  for  the  prevention  of 
schistosomiasis,  arctic  clothing,  gloves,  and  liners  for  combat  boots,  gave  con¬ 
siderable  promise.'®*  However,  while  silica  aerogel  in  its  pure  unbonded  form 
has  a  superior  thermal  insulation  value  to  that  of  still  air,  serious  problems 
arose  due  to  the  difliculties  of  anchoring  the  powder  in  place  without  destroy¬ 
ing  its  desirable  properties.  In  addition,  no  successful,  practical  methods 
were  found  for  containing  the  aerogel  in  vapor  permeable  materials,  so  this 
project  was  abandoned. 

These  researches  and  developments  in  clothing  were  carried  out  during 
the  war  period.  Consequently,  preparations  for  combat  in  the  cold  lagged 
despite  the  great  efforts  that  were  made  to  translate  the  results  of  these  studies 
into  practical  protection  for  the  soldier  in  the  field. 

Clothing  and  Cold  Injury 

Many  American  soldiers  suffered  unnecessary  cold  injury  on  Attu,  in  the 
Mediterranean  theater,  and  in  Western  Europe  for  lack  of  adequate  types  and 
supplies  of  clothing  or  because  their  training  in  the  use  of  clothing  had  been 
incomplete. 

On  Attu,  troops  were  largely  equipped  with  high-topped,  laced  leather 
boots.  Among  those  so  equipped,  trenchfoot  developed  in  large  numbers, 
whereas  those  with  the  shoepac  were  much  better  protected.'®®  When  the 
Attu  task  force  was  getting  ready  to  depart,  in  May  1943,  Quartermaster  Corps 
cold-climate  specialists  had  recommended  shoepacs  to  the  commanding  general. 


(1)  Minutes  of  Conference  on  Hydrophobic  Silica  Aerogel,  NRC  Subcommittee  on  Clothing, 
Committee  on  Aviation  Medicine,  .30  Sep  44.  HD:  040.  (2)  See  footnotes  54  and  55,  p.  54. 

■“Annual  Rpt,  183d  Sta  Hosp  Alaska.  1943.  HD. 
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Instead  of  the  shoepac,  he  had  chosen  a  l*2-inch  leathei’  Hliicher  boot,  which 
was  perhaps  a  more  comfortable  item  but  not  so  well  insulated  nor  so  efficient 
as  the  rubber-footed  shoepac  would  have  been  in  the  slush  of  Attu.'“‘  In  an 
after-action  report  dated  10  June  194:i,  the  surgeon  of  the  forces  on  Attu 
stated : 

The  large  number  of  casualties  due  to  foot  trouble  were  the  result  of  dump  feet, 
added  to  cold  and  the  Inability  of  men  pinned  down  in  foxholes  or  other  cover  to  keep  up 
proper  circulation  by  exercise.  A  waterpr<M)f  type  of  footgear  would  probably  have 
prevented  the  occurrence  of  disability  in  many  of  these  cases. 

For  the  Attu  action,  the  annual  rate  for  total  cold  injury  for  the  22-day  period 
was  1,301.2  per  thousand  per  year.  This  figure  reflects  the  task  force’s  unpre¬ 
paredness  for  winter  combat  and  their  deficiencies  in  training  and  clothing. 
The  principal  problems  of  protective  clothing  in  relation  to  cold  injur}’  in  the 
Mediterranean  Theater  of  (liberations  were  summed  up  by  the  Fifth  United 
States  Army  Surgeon  in  his  annual  report  for  1944; 

The  Winter  Campaign  of  1943-44  found  Clfth  Army  tr<M)ps  poorly  e<iuipped  to  meet 
the  dangers  of  trench  foot.  Troops  were  provided  only  with  the  Standard  Army  shoe 
or  combat  boot  and  a  light  wool  sock.  These  shoes  and  boots  became  water-soaked  and 
the  light  wool  sock  offered  no  protection  against  either  wet  <»r  cold.  The  shoe  or  combat 
boot  fit  so  snugly  that  a  heavy  wool  sock  could  be  worn  only  by  issuing  a  larger  size 
shoe.  Supplies  were  not  adequate  for  such  a  readjustment,  nor  were  heavy  wool  socks 
available  for  issue  early  In  the  winter.  Apart  from  these  deficieitcies,  neither  oflBcers  nor 
enlisted  men  were  alert  to  the  dangers  of  trench  foot,  or  adequately  indoctrinated  in 
preventive  measures.  Trench  foot  was  a  new  experience  to  Fifth  Army  troops  and  the 
preventive  measures  urged  by  the  Surgeon  were  difficult  to  put  into  effect. 

Recommendations  were  made  for  a  daily  change  in  socks,  but  at  first  there  were 
not  sufficient  socks  on  hand  to  enable  their  being  “issued  with  the  rations.”  .  .  . 

In  the  winter  of  1944-45,  Fifth  Army  troops  were  better  equipped  and  trained  to 
prevent  ,he  occurrence  of  trench  foot.  All  combat  troops  were  issued  shoe  pacs  to  be 
worn  with  two  pairs  of  heavy  wool  ski-socks  and  a  pair  of  felt  innersoles.  All  divisions 
made  provisions  to  supply  front-line  troops  with  an  exchange  of  socks  and  to  provide 
warming  and  drying  stations  near  the  front  lines.  .  .  . 

When,  despite  the  issuance  of  shoe  pacs,  a  floo«l  of  trench  foot  cases  occurred  in 
Fifth  Army  troops  in  the  month  of  October  1944,  the  Office  of  the  Surgeon  prepared  a 
questionnaire  for  every  trench  foot  admission  to  a  Fifth  Army  Hospital  to  determine  the 
cause  for  this  Influx  of  cases.  It  was  discovered  that  a  number  of  the  troops  had  not  been 
properly  instructed  in  the  use  of  the  shoe  pac,  nor  had  they  been  issued  proper  sizes. 

The  shoepacs  as  originally  i.ssued  in  the  Mediterranean  theater  in  the  fall  of 
1943  were  unsatisfactory.  They  had  neither  heel  nor  arch  support,  traction  was 
poor,  and  the  combat  soldier  felt  they  were  a  hindrance  in  combat.“^  Studies 

U.  S.  Army  in  World  War  II.  The  Quartermaster  Corps :  Organization.  Supply,  and  Services, 
vol.  I,  p.  106.  Washington,  Government  Printing  Office,  1953. 

After-Action  Rpt,  Surg  Attu  Force,  10  Jun  43.  HD  :  319.1-2. 

‘"•Annual  Rpt,  5th  Army  Med  Serv  MTO,  1944.  HD. 

Memo.  Dir  Sanitation  and  Hygiene  Div  SGO  to  Chief  Prev  Med  Serv  SGO,  20  .Tun  44,  sub ; 
Immersion  (trench)  foot  problem.  HD:350.05  (NATOCSA,  Mar  1944). 
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of  footgear  conjointly  made  by  the  Surgeon,  Mediterranean  Theater  of  Opera¬ 
tions,  United  States  Army,  and  Chief  Quartermaster  prior  to  and  during  the 
Anzio  beachhead  operation  were  forwarded  to  the  War  Department  through 
Quartermaster  Corps  channels  and  recommended  heels,  arch  supports,  and  sole 
traction  for  the  shoepac,  and  an  adequate  supply  of  the  heavy  wool  ski  sock. 
The  necessity  for  a  heavier  sock  was  further  suj)ported  by  a  comparison  of  the 
American  and  British  experiences.  By  *20  Deceml)er  1943,  the  Fifth  United 
States  Army  had  had  over  900  cases  of  trenchfoot,  whereas  a  like  number  of 
British  troops  experienced  only  50  cases.  The  principal  ditference  was  that 
American  troops  were  issinnl  20-percent  wool  smooth-ribbed,  lightweight  socks, 
whereas  the  British  wore  a  heavy-ribbed,  pure  wool  sock.  French  troops  wear¬ 
ing  the  American  issue  likewise  had  high  rates  for  trenchfoot.'®*  Adequate 
supplies  of  heavy  wool  socks  did  not  begin  to  reach  the  theater  until  late  in 
the  winter.  The  essential  technical  medical  data  report  for  March  1944  re¬ 
ported  tests  of  heavy  socks  in  the  3d  Infantry  Division  and  supported  their  use 
as  a  “definite  step  in  the  right  direction  in  the  prevention  of  trench  foot.” 
The  supply  of  socks  was  greatly  improved  before  winter  operations  late  in 
1944.  The  entire  Fifth  Army  had  shoepacs  by  the  middle  of  October,  but  it 
was  not  until  December  that  the  desirable  ski  sock  was  available  for  general 
issue."®  The  essential  technical  medical  data  report  for  the  month  of  January 
1945  stated  that: 

Shoepacs  when  proiierl.v  worn,  appear  to  be  a  real  protection  again.st  trench  foot 
since  only  11  percent  of  cases  in  De<'etnber  were  wearing  shoepacs  with  the  two  pair  of 
ski  socks  as  recommended.  A  total  of  38  percent  were  wearing  shoepacs  but  27  percent 
were  wearing  the  wrong  socks.  Fitting  of  shoepacs  is  now  better,  but  there  is  still  a 
shortage  of  smaller  sizes.  The  most  frequent  complaint  against  shoepacs  as  noted  on 
trench  foot  questionnaires  is  that  feet  per.spire  in  them  and  then  get  cold.  The  solution 
is  to  change  socks  frequently  allowing  the  damp  socks  to  dry  against  the  body.  There 
is  also  some  difficulty  in  maintaining  stocks  of  ski  socks  .so  that  men  can  always  wear 
two  pair  and  carry  two  pair. 

The  German  troops  were  reported  not  to  have  suffered  severely  from  cold 
injury  in  the  Mediterranean  theater.  They  attributed  this  to  excellent  foot 
hygiene  and  discipline,  easily  removable  high  leather  German  field  boots,  and 
the  four  pairs  of  thick,  but  loosely  woven,  all-wool  high  stockings  provided  to 
German  troops  in  forward  areas  in  the  winter."- 

Some  shortages  of  other  items  of  the  uniform  existed  in  the  Mediterranean 
theater  in  the  winter  of  1943-44,  but  footgear  was  cause  for  the  greatest  concern. 
At  the  end  of  December  1943  only  50  percent  of  nurses  in  the  North  African 


'""ETMD,  NATOUS.X,  Dpc  194,‘?.  HI>  :  .^SO.O.’i. 
"*ETMr),  NATOUSA,  Mar  1944.  HD;  ,330.05. 
”0  ETMD,  MTO.  Dec  1944.  HD  :  ,150.05. 
ETMD,  MTO,  .Tan  1945.  HD :  ,150.05. 
ETMD.  MTO.  May  1945.  HD  :  350.05. 
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theater  were  equii){)ed  with  woolen  uniforms.'"  In  the  fall  of  1944  many  troops 
were  issued  standard  War  Department  uniforms  including?  the  jacket,  field, 
M-194;l;  trousers,  field,  cotton;  shoepacs;  ski  socks;  and  the  high-necked 
sweater.  Initially,  this  uniform  was  not  well  accepted  by  troops.  Investiga¬ 
tions  revealed  that  these  uniform  items  had  not  been  well  fitted  and  were  not 
being  worn  in  the  manner  for  which  they  were  designed.  Training  classes  and 
a  refitting  program  indoctrinated  troops  with  the  proper  use  of  the  uniform 
and  resulted  in  a  general  acceptance.  Training  programs  stressed  that  any 
constriction  of  clothing  should  be  avoided,  that  pei-spiration  was  dangerous  in 
the  cold,  that  tight  closures  at  neck,  wri.st,  waist,  and  ankles  were  essential  for 
ma.ximum  warmth,  and  that  damp  socks  should  be  changed  regularly. 

In  the  European  theater,  planning,  training,  and  stockpiling  of  clothing 
and  footgear  failed  to  take  full  cognizance  of  the  clothing  lessons  learned  in 
Italy.  Confidence  born  of  the  rajjid  sweep  across  Europe  in  the  summer  of 
1944  and  the  conviction  on  the  j)art  of  many  that  the  successes  of  Allied  arms 
woivld  be  rewarded  by  victory  before  the  onset  of  winter  contributed  to  the 
unpreparedness  for  winter  combat.  Under  these  circumstances,  command, 
training,  and  technical  directives  initiated  by  the  Preventive  Medicine  Division 
of  the  Office  of  the  Chief  Surgeon,  Ihiropean  Theater  of  Operations,  produced 
few  results.  The  onset  of  trenchfoot  early  in  November  1944  could  be  likened 
to  the  situation  in  the  Mediterranean  theater  in  the  fall  of  1943.  The  greatest 
defects  as  to  clothing  were  insufficient  supplies,  inadequate  footgear,  improper 
sizing  and  fitting,  and  failure  to  train  the  .soldier  in  the  proper  use  of 
clothing.'"* 

Only  the  Seventh  United  States  Army,  which  had  previously  served  in 
Italy,  was  supplied  with  shoepacs  by  the  middle  of  November  1944."®  The 
Annual  Report,  Division  of  Preventive  Medicine,  Office  of  the  Chief  Surgeon, 
for  1944  reported  :  "" 

t’lothlng  and  Equipment ;  The  nio.st  outstanding  deficiency  in  respect  to  clothing  has 
been  that  related  to  over.shoes  and  .sh(»epacs.  Shortage  of  these  items  has  contributed 
to  the  incidence  of  trench  foot.  The  following  were  apparent  reasons  for  insufficient 
supplies;  (a)  Troops  embarking  to  this  theater  equipped  with  overshoes  were  required 
to  turn  them  in  prior  to  departure,  the  under  .standing  being  that  they  would  be  similarly 
equipperl  upon  arrival  overseas,  (b)  There  was  a  critical  shortage  of  these  items  which 
was  alleviated  in  part  by  air  shipment  from  the  TTiited  Kingdom,  (c)  There  was  an 
overage  of  .smaller  sizes  of  over.shoes  whi<'h  further  complicated  the  overall  basis  of 
allowance  and  issue,  (d)  Priority  in  i.ssue  was  justly  given  to  combat  troops  at  the 
exjjen.se  of  service  units.  The  latter  troops  were  many  times  working  continuously  in 
the  rain  and  mud  without  .suitable  foot  «'over. 


Spp  footnote  108.  p.  68. 

o*(l)  Rpt,  3d  Arm.v  Trench  Foot  Control  Team.  10  Apr  45.  HD:  710  Cold  Injuries  (ETO). 
(21  Rpt.  Ist  Army  Trench  Foot  Control  Team.  7  Apr  45.  HD:  710  Cold  Injuries  (ETO). 

Ltr.  Lt  Col  R.  P.  Mason.  MC.  to  Chief  Surg  ETOCSA.  11  Jan  45,  sub  :  Report  on  study  of 
trench  foot  In  .Seventh  Army.  HD:  710  Cold  Injuries  (ETO). 

“•Annual  Rpt.  Chief  Surg  ETO.  1944.  HD. 
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Many  reports  of  inedic'al  offleers  stated  that  the  soldiers  were  inadequately  clothed 
to  withstand  the  severity  of  the  European  winter.  It  is  felt  that  the  M-39  field  Jacket 
nonually  issuetl  is  not  practicable  and  cannot  be  compared  with  the  British  woolen  battle 
jacket  as  regards  warmth.  The  garrison  cap,  OD.  worn  by  many  troops  in  the  rear, 
is  worthless  as  headwear  in  that  it  neither  keeps  the  rain  from  the  face,  the  sun  from 
the  eyes,  nor  affords  protection  to  the  ears.  Many  units  such  an  anti-aircraft  gun  crews 
who  have  to  stand  watch  in  fixed  positions  should  he  issued  subarctic  clothing  for  com¬ 
fort  since  they  have  little  opiwrtnnity  for  movement  and  the  wearing  of  such  apparel 
will  not  interfere  with  their  work. 

Blankets  were  in  short  supply  during  the  early  autumn,  many  units  having  but  two 
per  individual.  The  authorized  issue  of  4  per  man  still  cannot  be  provided  in  many 
instances.  Sleeping  hags  are  hea.tily  received  by  the  troops,  and  no  adverse  comments 
relative  to  their  use  have  been  h  .ard. 

The  shoepac  was  not  considered  entirely  satisfactory  for  western  European 
winter  operations.”^  A  varieiy  of  expedients  in  footgear  were  tried,  some  of 
which  were  deemed  satisfactory.  Blanket-strip  wrapping  and  socks,  made 
from  blankets  and  worn  inside  the  arctic  'overshoe,  were  among  the  most  effec¬ 
tive  of  these,”* 

I’nit  shortages  in  tlie  supply  of  footgea’,  especially  the  arctic-type  over¬ 
shoe,  form  a  part  of  too  many  of  the  official  records  of  units  to  be  detailed.  A 
study  made  by  the  Preventive  Medicine  Division,  Office  of  the  Chief  Surgeon, 
showed  that  in  November  1944,  only  3  division.s  were  completely  equipped  with 
overshoes;  in  December,  9  divisions  were  still  incompletely  equipped;  and  in 
January  1945,  7  still  lacked  overshoes  for  their  entire  commands.  When  rates 
for  cold  injury  were  related  to  supply  of  overshoes,  it  was  found  that  divisions 
fully  equipped  in  November  had  an  average  rate  of  4.3  per  thousand  per  annum ; 
those  not  fully  equipped  until  December,  a  rate  of  10.5;  and  those  not  fully 
equipped  until  January  1945,  a  rate  of  11.7.”*  Soldiers  often  declined  to  wear 
overshoes  into  combat  because  of  weight  and  poor  traction  and  some  divisions 
ordered  overshoes  left  behind  when  combat  activities  took  place.^“  By  Janu¬ 
ary  1945  both  shoepacs  and  overshoes  were  in  much  more  generous  supply. 
Woolen  socks  were  never  in  critical  shortage,  but  difficulty  was  experienced  by 
many  units  in  getting  them  forward  for  daily  exchange.'^’ 

Tariffs  for  shoes  and  overshoes  were  predominantly  in  the  small  sizes 
because  they  had  not  been  established  with  the  view  to  the  extra  sizes  required 
to  fit  footwear  over  two  pairs  of  wool  socks.  Correspondingly,  overshoes  were 
not  available  in  the  required  large  sizes.  Many  men  had  not  been  resized  since 
passing  through  reception  centers.'” 

See  footnotes  17,  p.  40  and  114,  p.  69. 

""(1)  Semiannual  Rpt,  Surg  3d  Armored  Dtv  ETO.  1945-1.  HD.  (2i  Semiannual  Rpt,  Surg 
44th  Cav  Recon  Sq  (Mecz)  ETO,  1945-1.  HD. 

See  footnote  91,  p.  63. 

Rpt,  MaJ.  P.  A.  Siple,  QMG  Tech  Observer.  12  Apr  45,  sub  :  Report  on  adequacy  of  winter 
clothing  in  ETO,  winter  1944-45.  HD:  710  Cold  Injuries  (ETa). 

See  footnote  114,  p.  69. 

See  footnote  114  (2).  p.  69. 
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In  addition  to  the  difficulties  with  fitting,  the  M-3  and  the  field  combat 
boot  were  poorly  constructed  for  the  i)revention  of  trenchfoot.  The  welt-type 
sole  leaked,  there  was  too  little  room  in  the  vamp,  and  the  uppers  were  so 
scantily  cut  around  the  ankles  and  above,  that  properly  fitted  shoes  could  rarely 
be  laced  together  without  causing  some  constriction.  "With  the  bulk  of  extra 
socks,  these  defects  were  particularly  objectionable  and  some  constriction  from 
lacing  the  shoe  was  the  rule.  These  basic  defects  were  recognized  by  The 
Quarternnister  General.  Based  on  a  special  report  by  Mr.  Lawrence  B.  Shep¬ 
pard, xVssistant  Dii*ector  of  the  Leather  and  Shoe  Division,  War  Production 
Board,  after  a  survey  of  footgear  requirements  in  the  theater,  the  Chief  Quar¬ 
termaster,  European  Theater  of  Operations,  United  States  Army,  made  several 
recommendations.  He  suggested  that  a  combat  boot  similar  to  the  one  used 
throughout  the  war  be  maintained  but  that  a  change  be  made  from  a  welt  con¬ 
struction  to  a  more  waterproof  type ;  that  the  last  fits  too  closely  and  therefore 
requires  further  development ;  that  better  fitting  devices  and  procedures  be 
executed,  especially  at  reception  centers 

In  February  1945,  a  representative  of  the  Quartermaster  General's  Office 
was  sent  to  the  European  theater  to  obser-.'e  the  adequacy  and  use  of  winter 
clothing.  He  reported  that  the  complete  clothing  assembly  as  developed  by 
The  Quartermaster  General  was  adequate  for  frontline  troops,  but  was  provided 
in  insufficient  quantities  and  in  many  cases  so  late  in  the  season  that  it  was  not 
available  for  winter  combat.  The  winter  campaign  in  Fnrope  was  fought 
by  most  combat  personnel  in  a  uniform  that  did  not  give  proper  protection. 
The  principal  weaknesses  described  were  insufficieni  insulation,  poor  balance 
of  insulation,  lack  of  windproofness,  lack  of  water  repellency,  and  faulty  clos¬ 
ures.  The  report  further  pointed  out  that  the  clothing  initially  provided  for 
the  European  theater  could  not  afford  sufficient  insulation  because  of  poor 
balance,  insufficient  overall  thickness,  and  the  inefficiency  with  which  it  was 
wom.“® 

Clothing  conferences  were  held  by  the  Chief  Quartermaster,  European 
Theater  of  Operations,  and  attended  by  Quartermaster  Corps  representatives 
from  major  forces  and  units  on  the  Continent  in  January  and  March  1945.  The 
purpose  was  to  determine  which  articles  of  clothing  were  best  adapted  for 
preservation  of  the  health  of  the  combat  soldier,  for  combat  adaptability,  and 
for  durability.  They  also  considered  the  service  uniform  for  service  troops 
and  for  all  troops  after  the  cessation  of  hostilities.  The  keynote  of  the  con¬ 
ference  was  the  provision  of  a  simple  and  practical  uniform  and  the  reduction 
of  the  number  of  different  uniform  items.  The  winter  combat  jacket  was  unani¬ 
mously  favored  and  the  wool  and  combat  trousers  met  acceptance.  Little 

Spe  footnote  15,  p.  40. 

Memo,  Chief  QM  ETO  to  QMG.  23  Mar  45,  nub  :  Footwear  and  socks  for  use  In  the  European 
Theater  of  Operations.  HD  :  3.32.. 31  (KTO)  (Winter  Ciothlng). 

■®  See  footnote  120.  p,  70. 
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change  in  untlerwear,  shirts,  lian<l  gear,  and  headge^u-  was  tliought  nec-essary, 
but  modifications  of  the  combat  b<M)t,  service  slioe,  overshoe,  and  shoepac  were 
recommended.  It  was  thought  that  socks  should  undergo  some  modification; 
sweaters  should  be  unchanged ;  and  the  overcoat  be  limited  to  the  poncho,  light¬ 
weight,  nylon  type  and  the  overcoat,  field,  trenchcoat  ty{)e.  The  Chief  Sur¬ 
geon,  European  Theater  of  Operations,  favorably  indorsed  these  recommenda¬ 
tions  to  the  War  Department.*^ 

The  role  of  protective  clothing  was  emj)ha3ized  in  a  period  report  for  1 
January  to  30  June  194:5  by  the  Surgeon,  Third  I’nited  States  Army : 

It  was  self-evident  that  cold  tyi)e  injuries  were  preventahie  in  .seventy-five  to  ninety 
percent  of  the  cases.  1‘revention  depends  upon  a  combination  of  factors ; 

1.  Adequate,  properly  tittinp  winter  clothing. 

2.  Adequate,  pro{)erly  fitting  footgear  or  combination  footgear  (shoepacs,  regulation 
shoes,  combat  boots,  and  overshoe.s). 

3.  Adetpiate,  properly  sized  socks. 

4.  Continuous,  daily  sock  exchange  to  combat  troops  during  the  winter  months. 

5.  Rotation  of  small  and  large  units  of  combat  troops  out  of  the  line  at  frequent 
regular  intervals  to  enable  wanning,  drying  and  changing  of  individual  soldier's  wet 
shoes  and  so<-ks.  I’rovidifig  tents,  huts,  etc.,  wherein  these  things  may  be  done. 

6.  Instruction  and  training  of  troops  in  the  early  recognition  of  signs  and  symptoms 
preceding  injury  of  tissue  due  to  cold  and  dampne.ss  and  the  individual  precautions 
necessary  to  prevent  frostbite. 

7.  Continued  emphasis  of  the  command  responsibility  for  the  al)ove  items. 

8.  Frequent  insi)e<'tions  (at  least  once  weekly)  of  feet  and  fi>otgear  of  the  command. 
Necessary  corrective  action,  insofar  as  possible,  must  be  taken  on  the  spot. 

So  many  factors  combined  to  produce  the  approximately  64,008  American 
casualties  from  cold  injury  in  Western  Europe  that  it  is  impossible  to  estimate 
accurately  what  proportions  could  have  been  prevented,  or  the  relative  weight 
of  one  facto  1-  such  as  clothing. 

Several  important  principles,  however,  did  evolve  from  the  wartime  re¬ 
search  and  theater  experiences  on  clothing  for  the  cold  regions. 

1.  Clot'iing  is  one  factor  among  several  which  influenced  uoneffectiveness 
from  cold  injury.  In  a  conference  of  trenchfoot  control  officers,  held  in  Paris, 
21  April  1945,  these  experienced  officers  placed  the  following  factors  in  the 
prevention  of  trenchfoot  in  the  order  of  their  importance  as  follows 


>»Memo,  Chl.-f  QM  ETO  to  QMG.  9  Ma.v  4.').  Bub :  Winter  uniform,  with  Ist  Ind.  Chief  Siirg  ETO 
to  CG  ComZ  ETO.  12  May  45.  HD:  332. .11.  The  ehlef  Biirgeon  a  Indorsement  contained  the  following 
statement :  "Subs  'Quent  to  the  above  meeting,  a  general  conference  of  all  trench  foot  control  teams 
of  armies  was  held  In  Paris.  The  line  was  principally  represented,  together  with  medical  officers 
responsible  for  preventive  medicine.  It  la  significant  that  this  group  came  to  essentially  the  same 
conclusion  in  respect  to  clothing  as  did  the  Quartermaster  conference." 

'^Semiannual  Rpt.  Med  Sec  3d  .\rmy.  1945-1.  HD. 

'“This  constitutes  more  than  four  15.000-nien  divisions,  .tiiproximately  90  percent  of  cold 
casualties  Involved  riflemen  and  there  were  about  4.000  riflemen  per  infantry  division.  Thus  closer  to 
13  divisions  were  critically  disabled  for  combat.  For  further  details  see  volume  on  Cold  Injury, 
History  of  Medical  Department,  Vnlted  States  ,\rmy.  World  War  11.  to  be  published. 

"S’ Sis'  footnote  100.  p.  65. 
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a.  Individual  foot  care. 

b.  Clotluiifr  and  equipment. 

c.  Rotation. 

d.  AVeather. 

2.  No  clothin*;  developed  duriiijr  the  period  could  be  considered  as  complete 
protection  against  cold. 

3.  Properly  designed  and  effective  clothing  covering  the  torso  is  just  as 
important  as  protective  clothing  items  for  the  feet  in  the  prevention  of  trench- 
foot.  Loss  of  heat  from  any  part  of  the  body  pretlisposes  the  cold  injury  of 
another  part.  This  concept  was  dramatized  by  the  Chief  of  the  Preventive 
Medicine  Service,  Office  of  the  (^hief  Surgeon,  European  Theater  of  Operations, 
when  he  said :  “AVhen  a  soldier  takes  off  his  hat,  his  feet  begin  to  get  cold.” 

4.  The  most  effective  clothing  for  cold  climates  embodied  layering  of  wool 
clothing  underneath  an  outer  garment  of  tightly  woven  windproof,  water- 
repellent,  durable  fabric.  This  principle  made  the  maximum  use  of  the  in¬ 
sulating  properties  of  still  air.'®^ 

5.  For  maximum  protection  against  the  cold,  the  various  items  of  clothing 
must  be  worn  for  the  purposes  for  which  they  were  designed.  The  Quarter¬ 
master  General  developed  groups  of  clothing  items  appropriately  called  “cloth¬ 
ing  assemblies.”  Unless  utilized  as  a  total  assembly,  the  degree  of  protection 
was  materially  reduced.  This  could  be  accomplished  only  by  adequate  supplies 
to  forward  elements  of  all  components  of  the  assembly,  and  by  careful  train¬ 
ing  of  all  personnel  in  the  utilization  of  the  winter  clothing  assembly  to  pro¬ 
vide  maximum  protection, 

6.  Prevention  of  trenchfoot  lequired  waterproofed  footge^ir  worn  over 
sufficient  insulation  by  air  and  wool  as  provided  by  at  least  two  pair  of  heavy 
woolen  socks.  Since  wetness  destroyed  the  insulation  thus  provided,  oppor¬ 
tunities  for  a  change  to  dry  socks  must  be  provided  daily  and  certainly  within 
the  average  incubation  period  (3  days)  of  trenchfoot.'®^ 

7.  Loose  fit  of  clothing  and  footgear  to  avoid  constriction  of  the  parts  and 
unnecessary  friction,  and  to  provide  freedom  of  action  is  essential  for  full  cloth¬ 
ing  protection  against  cold. 

SPECIAL  CLOTHING  PROBLEMS 

A  number  of  special  problems  arose  in  connection  with  clothing,  .some  prin¬ 
cipally  medical  in  character,  others  obliquely  so  because  specialized  protective 
techniques  introdviced  health  hazanls  in  themselves. 

'*>  Spo  footnote  100,  p.  6"). 

Set*  footnote  120,  p,  70, 

’’’See  footnote  91,  p,  03, 
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impregnation  of  Clothing 

Imprej^nation  of  clothing  is  patently  a  responsibility  of  the  (^hemical 
('‘orps.  Toxicity,  skin  irritation,  and  added  physiologic  heat  loads  produced 
by  the  impregnates  in  clothing  were  of  pertinent  medical  interest,  ('lothing 
impregnation  with  insecticides  has  been  discussed  in  the  section  on  clothing  in 
the  hot  climates.  Although  plans  for  testing  wool  impregnated  wdth  these 
agents  were  made  in  the  sununer  of  1945,'“  no  evidence  that  they  were  can-ied 
out  has  been  found. 

The  medical  aspects  of  fireproofing  and  water  repellency  techniques  came 
under  the  surveillance  of  the  Sulicommittee  on  Clothing,  National  Research 
Council,  as  early  as  1  September  1942.*^  Pursuing  the  concept  of  developing 
clothing  in  accord  with  physiologic  demands.  The  Surgeon  General  in  the  fall 
of  1942,  called  to  the  attention  of  the  (^hief  of  Staff  the  probable  hazards  from 
clothing  impregnated  against  vesicant  gases  to  soldiers  operating  in  the  tropics. 
In  January  1943  a  directive  from  the  ('’hief  of  Staff  to  the  Chief,  Chemical  War¬ 
fare  Service,  set  up  the  requirement  that  all  overseas  troops  were  to  be  equipped 
for  chemical  warfare  by  that  spring,  and  pointed  to  the  doubts  that  had  arisen 
over  the  suitability  of  impregnated  clothing  for  the  tropics.  By  direction,  a 
committee  to  study  this  problem  was  established,  participation  by  The  Surgeon 
General  directed,  and  arrangements  made  for  studies  in  the  John  B,  Pierce 
Laboratory  of  Hygiene,  New  Haven,  Connecticut,  and  for  tests  to  be  conducted 
in  a  tropical  region  (Panama  and,  if  practical,  in  Liberia  or  the  Southwest 
Pacific  as  well).'"  The  National  Institutes  of  Health  investigated  the  effects 
of  chemical  warfare  protective  clothing  upon  the  efficiency  of  soldiers  in  tropi¬ 
cal  climates.  Early  tests  at  the  Pierce  Laboratory  concluded  that  the  impreg¬ 
nating  agent  CC-2  imposed  no  unusual  physiologic  load  nor  impairment  of 
efficiency,  and  recommended  additional  field  testing.'"  Interim  reports  from 
the  Panama  tests  confirmed  these  observations,  and  the  final  report  on  15  June 
1943  recommended  that  clothing  impregnated  with  CC-2  was  satisfactory  for 
use  by  troop  personnel  under  combat  conditions  in  tropical  climates.  The  water- 
suspension  process  of  impregnation  was  favored.  It  was  found  that  clothing 
should  be  reimpregnated  or  replaced  after  14  days’  wear  and  that  laundering  of 
impregnated  clothing  in  the  tropics  should  be  kept  to  the  minimum  compatible 
with  reasonable  standards  of  cleanliness.  Skin-patch  testing  had  not  been 
completed  and  further  studies  were  required  as  to  abrasiveness,  porosity,  flexi- 

Semimonthly  Rpt,  Prev  Med  Serv  SGO.  16-.t0  Jiin  45.  HD ;  024. 

Minutes  of  Meetlnff,  NKC  Subcommittee  on  Clothlnp,  Committee  on  Aviation  Medicine,  1  Sep  42. 
HD:  040. 

**  (1)  Memo  for  Record,  25  Jan  4.3.  sub;  Expedited  te.sfs  of  permeable  protective  clothing.  SG  : 
421.-1.  (2)  Ltr,  CG  SOS  to  SG,  QMG,  and  Chief  CW'S,  13  Feb  43,  sub:  Committee  for  controlling 

tests  for  permeable  protective  clothing.  SG  :  334.8-1. 

Ltr,  SG  to  Dir  Reqnits  Dlv  SOS.  27  Feb  43.  sub :  Expedited  tests  on  permeable  protective 
clothing.  SG  :  421.1. 
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bility,  weight,  comfort,  fatigue,  wear,  and  functional  restrictions.'^'  Further 
testing  showed  that  impregnation  of  the  underwear  worn  under  the  herringbone 
twill  one-piece  suit  almost  as  effec-tive  as  when  both  outer  and  under  gar¬ 
ments  were  impregnated.'** 

The  impregnation  of  women's  clothing  was  made  the  subject  of  a  separate 
study.  It  was  concluded  that  protective  clothing  impregnated  with  C(^-2, 
either  by  the  solution  or  the  water-suspension  method,  is  physiologically  satis¬ 
factory  for  constant  wear  over  a  period  of  at  least  4  weeks  by  women  engaged 
in  moderately  strenuous  activity  in  temperate  climates.  Occasional  dermatitis 
resulted,  but  it  was  concluded  that  the  skin  of  women  is  no  more  sensitive  to 
clothing  than  the  skin  of  men.'** 

In  December  1943  the  Armored  Medical  Research  Laboratory  was  re¬ 
quested  by  The  Quartermaster  General  to  test  a  group  of  flameproof  treatments 
for  clothing,  notably  fire-retardant.  GM,  manufactured  by  the  DuPont  Com¬ 
pany,  an  ammonium  sulfomate  type,  and  “Flame-Out,”  manufactured  by 
Treesdale  Laboratories,  a  borax-boric  acid  type.'^*  The  DuPont  product 
was  recommended  and  approved  for  limited  use.  Coveralls  treated  with  the  CM 
fire  retardant  were  to  be  issued  to  tank  and  other  vehicle  crews,  gasoline  and 
ammunition  handlers  (first  echelon),  personnel  handling  or  using  incendiary 
agents,  including  flamethrowers,  and  other  personnel  designated  by  unit  com¬ 
manders  because  of  exposure  to  fire  hazards.  Some  skin  irritation  was  seen, 
but  the  protection  afforded  the  personnel  noted  was  considered  to  outweigh 
disability  likely  to  arise  from  skin  irritation.'** 

Studies  on  protective  clothing  against  chemical  agents  and  fire  continued 
into  1945.  In  November  1944,  the  Chemical  Warfare  Jervice  requested  the 
services  of  the  director  of  the  Armored  Medical  Research  Laboratory  for 
cooperative  special  studies  on  protective  clothing.'**  These  studies  resulted 
in  tests  on  “Ranflame”  and  the  initiation  of  field  tests  of  garments  impregnated 
with  this  agent  by  the  Army  Ground  Force  Boards. 

The  Subcommittee  on  Clothing  in  March  of  1944  recorded  that,  “Mosquito- 
repellant  impregnation  of  clothing  seems  to  produce  no  difference  in  heat 
exchange.  This  is  also  true  of  water-repellency  treatments,  and  Chemical 
Warfare  Service  impregnations,  which  are  themselves  water-repellent.”'** 

Rpts,  Lt  Col  T.  H.  Marshall.  CW’S.  I.t  Col  W.  S.  .Stonp.  SGO,  Mr.  H.  A.  Spcrlst.  QMGO,  to  CG 
ASF,  29  Apr  42,  and  15  Jun  4.‘l,  siC  :  I’rotpctlvp  viiliip,  ilfp  span  and  physiological  effects  of  Impreg¬ 
nated  cotton  clothing  in  tropic  zone,  SG  :  421.1, 

CWS  Rpt.  M.  Sullivan  and  M.  Hunt,  28  Mar  44.  sub;  .A  comparison  of  the  penetration  of 
measured  droplets  of  H  through  CC-2  impregnated  and  unimpregnated  clothing  worn  by  men.  Fiied 
at  -Army  Chem  Ctr,  Md. 

‘“•Memo,  1st  Lt  M.  Hayes.  MC,  for  SG.  10  Nov  43,  sub:  Test  of  clothing,  women’s,  protective, 
QMBT-1305.  SG  :  421.1. 

I.fr,  OMG  to  SG,  28  Dec  43,  sub:  Test  of  flameprooting  for  clothing.  .SG  :  421.1. 

'**(])  Rpt,  Project  27,  13  Mar  44.  sub:  Fire  re.slstlng  compounds  Oir  clcthlng,  in  Annual  Rpt, 
•Armored  Med  Research  Igib,  1945.  HI).  (2)  .See  footnote  120.  p.  70. 

l.tr.  Chief  CWS  to  SG.  21  Nov  44,  sub  :  Investigation  on  protective  clothing.  .SG  :  421  Boots. 

'‘■’See  footnote  02  (1).  p.  56. 
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The  development  of  the  foain-imprejrniition  technique  for  clothing  im¬ 
proved  the  heat  dissipation  characteristics  of  impregnated  clothing,  simplified 
the  problem  of  laundry,'**  and  made  possible  the  impregnation  and  reimpreg- 
natiou  of  clothing  during  the  laundry  process  in  both  fixed  and  mobile  laundries. 
The  multiple  impregnation  of  clothing  with  insecticides  and  flame  and  chemical 
protective  agents,  while  coniprising  technical  difficulties,  did  not  materially 
atfect  clothing  in  relation  to  the  physiology  of  man. 

Dubbin 

The  use  of  dubbin  for  shoes  is  a  form  of  impregnation.  The  procedure 
was  important  medically  only  in  that  the  dubbin  allegedly  waterproofed  shoes 
and  improved  their  wearing  qualities  and  comfort,  and  aided  in  protection 
against  cold  injury.  Dubbins  containing  antivesicant  impregnates  were  used 
for  protection  against  chemical  warfare  agents.  Based  on  complaints  from  the 
field  that  dubbin  makes  shoes  colder  in  the  cold  and  hotter  in  the  heat,  a  series 
of  laboratory  tests  were  made  in  which  it  was  shown  that  dubbin  did  not 
significantly  affect  the  thermal  insulation  of  leather,  but  did  reduce  porosity. 
Dubbin  was  ineffective  in  improving  the  performance  of  shoes  in  protection 
against  cold  injury.'*®  Dubbins  containing  impregnates  were  overrated  and 
a  series  of  tests  by  the  National  Bureau  of  Standards  revealed  that  there  was 
little  difference  between  the  impregnated  and  unimpregnated  dubbins  in  their 
ability  to  protect  against  vesicant  agents.'*® 

Since  there  was  considerable  demand  for  dubbin,  a  decision  was  made  late 
in  1943  to  issue  both  types  indiscriminately  for  normal  use.  Development  of  a 
new  and  improved  dubbin  impregnate  against  chemical  warfare  agents  was 
initiated.'*' 

Special  Gas  Masks 

The  development  of  the  gas  mask  for  World  War  II  has  been  recorded  in 
reports  of  activities  of  the  (diemical  Warfare  Service.  In  the  European  the¬ 
ater,  certain  hospitals  were  considered  to  be  vulnerable  to  gas  attack  from  the 
air.  A  head  wound  gas  mask  appeared  desirable.  Upon  receipt  of  the  recom¬ 
mendation  from  the  European  Theater  of  Operations,  the  War  Department 
canvassed  other  theaters  to  determine  the  desirability  of  the  item.  All  advised 
development.  The  Surgeon  General  had  such  an  item  under  study,  but  even- 

'**  (1)  Ltr,  Chief  CWS  to  CO  Armored  Med  Research  Lab  thru  SG.  14  Apr  45,  sub:  Heat  load 
studies  on  clothing  flanieproofed  by  foam  Impregnation  method.  SG  :  421.  (2)  Ltr,  Chief  CWS  to  CO 

Armored  Med  Research  Lab  thru  SG,  20  Jul  45.  sub:  Laboratory  tests  on  worn  flameproof  protective 
clothing.  SG  :  421.  (.3)  Filler.  L. :  Laundry  and  Related  .Xctlvltles  of  The  Quartermaster  General. 

QMC  Historical  Studies  No.  1.3.  Washington.  Government  Printing  Oflice,  1946. 

See  footnote  114  (2),  p.  69. 

•t*  Rpt,  QM  Climatic  Research  I.ab,  17  Apr  46.  sub;  Dubbin  on  footgear,  heat  and  cold  effect  of. 
SG  :  400.112. 

“t  Ltr.  QMG  to  CG  ASF  thru  Chief  CWS.  2  Mar  44.  sub  :  Study  of  dubbing  and  shoe  Impregnate. 
SG  .  400.112. 
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tually  the  Chemical  Warfare  Service  took  over  this  responsibility,  together 
with  that  for  requirements,  storage,  and  issue.'" 

Allergy  to  Clothing 

Allergic  manifestations  and  skin  irritation  resulting  from  fabrics,  dyes, 
and  impregnating  agents  were  not  a  signiHcant  medical  problem.  Tests  of  the 
standard  uniform  in  jiroducing  allergic  dermatitis  were  negative.  Some  reac¬ 
tion  to  the  cushion-soled  sock  was  reported  by  the  Armored  Medical  Research 
Laboratory.'"  In  March  194;l,  the  senior  consultant  in  dermatology  in  the 
European  theater  noted  an  increasing  number  of  men  with  sensitivity  of  the 
skin  to  dye,  wool,  and  other  materials  in  uniforms,  severe  enough  at  times  to 
be  disabling.  Issue  of  long  cotton  underwear  upon  the  recommendation  of 
the  Office  of  the  (diief  Surgeon  was  authorized  for  these  patients.  Likewise, 
he  reported  that  patients  with  skin  disease  apparently  had  been  made  worse  by 
contact  with  the  general  issue,  blue-gray  woolen  pajamas  used  in  Army  hos¬ 
pitals.'®"  In  the  China-Hurma-India  theater,  a  dermatitis  venanata,  or 
“Dhobie-mark  dermatitis,"  resulted  from  the  use  of  “bichi’'  nut  ink  used  for 
laundry  marking.'®' 

Tropic-Proofed  Clothing  and  Equipment 

Mildew  formed  by  fungi  affected  many  types  of  fabrics,  leather,  and  equip¬ 
ment.  Tentage,  bed  clothing,  canvas  linings  of  the  combat  shoe  and  shoe 
leathers  were  the  items  of  clothing,  or  related  to  clothing,  that  were  affected. 
In  «he  early  phases  of  the  war,  toxicity  of  the  mildew-proofing  agents  under 
study  was  tested  by  the  (diemical  Warfare  Service  Laboratory  and  by  the 
Armored  Medical  Research  Laboratory.  With  the  establishment  of  the  Army 
Industrial  Hygiene  Laboratory  in  Baltimore,  Maryland,  this  function  became 
a  part  of  its  responsibilities.  Many  fungicides  and  mildew-proofing  agents 
were  patch-tested  on  human  volunteers  without  reference  to  ultimate  adoption 
by  the  developing  agency.  These  chemicals  were  classified  according  to  the 
degree  of  exposure  or  contact  of  the  soldier  with  the  agent.'®^ 

Footwear 

Dyen  and  Finlshmy  Material.  With  the  cessation  of  European  hostilities, 
improvement  in  the  appearance  of  the  flesh-side  out  shoe  became  a  matter  of 
some  importance.  Toxicity  from  unauthorized  shoe  dyes  w'as  cause  for  the 

( 1)  Ltr,  Chief  .Sure  KTO  to  SG.  16  Feb  44.  sub:  Development  projects.  SG  :  470.7.  (2)  Ltr, 

SG  to  CG  ASF.  7  Aug  44.  sub:  Standardization  of  mask,  gas,  head  wound,  M7-11-9.  SG  :  470.7. 

-Appendix  H  to  .Annual  Report  cited  as  footnote  96.  p.  64. 

Ltr.  Lt  Col  D.  M.  Plll.sbur.v.  Senior  Consultant  in  Dermatology  ETO.  to  Chief  QM  ETO,  4  Mar 
43.  tub  :  Long  cotton  underwear  for  use  on  patients  with  sensitivity  to  wool  uniform.  HD  :  422  (ETO). 

>»'  CBI  Field  Med  Bulls,  vol.  2,  No.  6,  .lun  1943  :  vol.  3.  No.  6,  .Tun  1944. 

See  footnote  40.  p.  49. 
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testing  of  a  minibei'  of  proiluots  by  the  Ai  iny  liuhistrial  Hygiene  Laboratory. 
A  War  Department  ciroular  in  May  1945  directecl  use  of  dubbin  or  shoe  impreg¬ 
nate,  and  proldbited  the  application  of  dyes,  coloring,  or  finishing  material  on 
combat  boots  and  service  shoes  without  specific  authorization  or  approval  by 
the  War  Department.’’’ 

Plastie  InsoJes  (Sdran).  A  variety  of  materials  were  used  as  insoles  for 
shoes.  Felt  eventually  was  adopted  and  was  finther  impjoved  after  the  war 
for  use  with  shoepacs.  Plastic-mesh  iiet  soles  were  given  trials  both  by  the 
Quartermaster  Board  and  in  the  Mediterranean  Theater  of  Operations.  lieing 
impervious  to  water  and  because  the  me.sh  construction  |uovided  airs{)ace  and 
a  bellows  action,  it  was  hoped  that  these  insoles  would  prove  of  benefit  for  both 
cold  weather  and  tropical  wear.*’^  Trooj>  trial  in  the  Mediteri-anean  theater 
both  supported  and  criticized  the  device.  Medical  officers  indicated  that  they 
added  to  marching  comfort  when  fitted  with  the  proper  size  shoes,  kept  the  foot 
warmer  in  moderately  cold  weather,  and  aided  in  drying  of  socks.  The  con¬ 
sensus  of  opinion  was  that  Saran  insoles  were  a  comfort  in  cold  wet  weather, 
but  wotdd  not  greatly  influence  the  inci<lence  of  trenchfoot. A  sui)ply  of  shoes 
big  enough  to  fit  over  tlie  necessary  socks  and  the  insole  was  a  practical  con¬ 
sideration.  Tests  at  Camp  Lee,  Virgitiia,  early  in  1944  caused  the  Quarter¬ 
master  Board  to  recommend  “that  the  Saran  insoles  be  considered  as  not  pos¬ 
sessing  sufficiently  outstanding  or  clearly  evidenced  value  to  warrant  <heir  issue 
for  general  use  of  troops  in  temperate  climates  with  the  service  shoe  or  combat 
boot.” 

Sizing  and  Fitting  of  Footgear.  In  March  1945,  the  (diief  Surgeon, 
European  Theater  of  Operations,  in  commenting  upon  improvements  in  the 
uniform  recommended  by  the  (diief  Quartennaster,  European  Theater  of 
Operations,  stated,  “In  almost  thirty  years  of  service.  I  have  rarely  seen  shoes 
fitted  with  the  care  and  expertness  that  this  function  deserves.”  “Improper 
Fitting  of  Shoes”  was  the  subject  of  a  War  Department  memorandum  published 
on  17  September  1942,  which  called  attention  to  the  fact  that  enlisted  men  were 
being  issued  shoes  at  reception  centeis  and  elsewhere  in  the  sizes  they  requested, 
a  practice  which  resulted  in  many  improper  fits.  Commanding  generals  of  all 
service  commands  were  directed  to  see  to  the  fitting  of  shoes  in  compliance  with 
the  provisions  of  Army  Regulations  (AR)  850-125.’’^  Fitting  of  shoes  for 
Wacs  was  unsatisfactory  for  the  5ame  reason.  Women  preferred  fits  over  thin 
hose  and  resisted  sizing  by  fitting  machines.  Eventually  correct  sizes  were 
prescribed  and  issued  without  consideration  of  the  Wac's  choice.  Inspection 

Cir  i;57.  8  May  45. 

I.tr,  SO  to  OMG.  5  May  4."?,  siib :  Insole.  veiitilntinB.  experimental.  SO:  421.11  (Shoes). 

I.lr,  SO  for  QMG.  15  May  44.  sub;  Insoles.  ventllatlnB.  lub  test  No.  .VMRI.:t.  SG  :  421.-1. 

Kpt.  The  (iM  riourd.  30  .Jnl  44.  snb  :  Report  of  test  of  Insole.  ventilntlnK.  Saran;  fused  edfie 
tyjie  and  fused  and  bound  edce  type.  SG  ;  400.112. 

1st  ind.  Chief  Surn  ETO  to  CG  ComZ  ETO.  20  Mar  45,  on  basic  Ur  cited  in  footnote  124.  [i.  71. 

.\G  Memo  SS.KI  2  42,  17  Sep  42.  snb;  Imi)roper  tittintr  of  shoes.  AG;  333.1. 
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to  insure  the  fitting  of  clothing  and  directing  that  woolen  and  other  winter 
clothing  issued  during  warm  weather  was  to  be  tried  on  and  inspected  for 
proper  fit  in  compliance  with  AR  850-126  was  the  subject  of  another  War 
Department  memorandum  in  December  1942.'*“ 

The  medical  implications  of  the  misfitting  of  shoes  were  recognized  in  the 
research  project  carried  out  at  the  Armored  Medical  Research  Laboratory  in 
the  spring  of  1943.  The  report  of  the  findings  recommended : 

a.  That  a  thorough  study  of  foot  disabilities  re.sulting  from  luistitted  shoes  be 
undertaken. 

b.  That  anthropometric  measurements  of  .soldiers’  feet  l)e  secured  to  provide  a  basis 
for  the  design  and  fitting  of  Army  shoes. 

c.  That  certain  recommended  changes  in  the  .structural  characteristics  of  Army  shoes 
be  given  consideration. 

Further  action  on  these  recommendations  approved  anthropometric  studies  of 
measurements  by  this  laboratory.  Results  of  these  preliminary  studies  showed 
that  the  design  of  the  army  shoe  was  not  altogether  in  accord  with  shape  and 
size  of  feet,  and  that  procedures  for  fitting  soldiers’  feet  were  not  satisfactory. 
The  laboratory  believed  that  this  situation  contributed  in  no  small  measure  to 
foor.  disabilities  and  that  further  study  of  the  problem  could  result  in  marked 
improvement.'** 

Improper  fitting  and  the  sizing  of  combat  boots  and  shoepacs  in  Italy  in 
the  winter  of  1943-44  contributed  to  trenchfoot  prevalence  and  complicated  the 
problem  of  control.  There  was  much  improvement  by  the  winter  of  1944-45.'*' 

In  the  European  theater,  the  long  wait  in  England  before  the  assault  on 
the  Continent  saw  little  emphasis  upon  the  fitting  of  clothing  and  footgear, 
especially  as  it  related  to  combat  activities  in  the  cold.  The  importance  of  fit, 
however,  was  stressed  in  a  headquarters  circular  prepared  in  the  Office  of  the 
Chief  Surgeon  in  October  of  1944.'®^ 

Numerous  essential  technical  medical  data  reports  and  sanitary  reports 
from  the  European  theater  pointed  out  deficiences  in  the  fit  of  shoes,  shoepacs, 
and  overshoes,  and  their  relation  to  cold  injury.'''*'  The  importance  of  proper 
fitting  of  shoes  was  stressed  in  War  Department  ('ii’cular  312,  22  July  1944. 
The  headquarters  of  the  Oround  I'orces  Replacement  System  in  the  European 
theater  drew  attention  to  the  urgency  of  the  proper  fitting  of  shoes  in  their 
Circular  55,  dated  13  December  1944."" 

Inve.stigation  of  clothing  problems  in  the  spring  of  1945  led  the  Chief 
Quartermaster,  European  Theater  of  Operations,  to  the  conclusion  that  shoe 
lasts  fit  too  closely,  that  better  fitting  devices  and  procedures  must  be  found, 

.\G  Memo  W.H0-ir)-42.  26  Dec  42.  hhI)  :  Imi)ro|><*r  fitting  of  clotblnc.  SO:  421.-1  (Uniforms). 

Appenriix  B  to  .Annual  Report  cited  ns  footnote  96.  p. 

Siuieone,  F.  A.  :  Trench  foot  in  the  Italian  campaign.  HD :  314.7-2. 

Hn  ETOUSA  Clr  108.  26  Oct  44.  auh  :  Care  of  the  feet.  HI). 

"«(1)  For  example  see  footnote  17.  p.  40.  (2)  KTMI),  MTO,  Oct  1944.  HI);  350.05. 

.Sec  footnote  90.  p.  6.3. 
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that  shoe  tariffs  included  far  too  many  sizes,  and  that  the  tariff  must  be  ex¬ 
panded  upward  to  include  larger  sizes.'*®  The  medical  implications  of  im¬ 
proper  sizing  and  fitting  were  summarized  by  the  Chief  Surgeon,  European 
Theater  of  Operations,  in  an  indorsement  to  the  report  of  the  above  investiga¬ 
tions  :  '** 

•  «••••• 

2.  Insofar  as  cold  injury  (trench  foot,  frostbite,  immersion  foot)  is  concerned,  the 
generalization  may  be  made  that  it  is  the  dire<-t  result  of  lack  of  adequate  circulation  of 
the  blood.  With  sufficient  blood  circulating  at  a  temperature  of  98  degrees  Fahrenheit, 
little  or  no  damage  can  be  done  to  tissue  by  cold. 

3.  It  follows,  then,  that  prevention  of  cold  injury  lies  entirely  in  the  maintenance 
of  adequate  circulation.  The  factors  of  decreased  circulation,  particularly  in  the  extrem¬ 
ities,  are; 

a.  Losn  of  surface  heat.  As  a  defense  mechanism  against  lowering  the  body  tempera¬ 
ture  as  a  whole,  surface  blood  vessels  are  constricted  reflexly  when  surface  temperatures 
are  lowered  by  exposure  to  cold.  Surface  temperature  is  lowered  faster  through  a  wet 
medium  than  through  a  dry  medium.  For  this  reason,  extremities  are  injured  at  higher 
temperatures  when  wet  than  when  dry;  and  trench  foot  occurs  in  higher  temperatures 
than  frostbite. 

Consequently,  warmth  and  waterproofness  in  a  shoe  or  garment  is  to  be  sought.  If 
it  be  impossible  to  waterproof  an  item,  the  skin  should  be  further  protected  by  a  heavy 
layer  of  material  which  retains  a  large  part  of  its  insulating  quality  when  wet — such  as 
wool. 

b.  Constriction  of  circulation.  It  is  of  the  greatest  Importance  that  circulation  be 
not  constricted  by  tight  shoes  or  clothing.  A  large  proportion  of  patients  with  trench 
foot  showed  the  marks  of  shoe  laces  over  their  insteps.  Shoes  that  fitted  too  tightly 
were  solely  responsible  for  many  cases  of  trench  foot. 

It  is  impossible  to  fit  shoes  properly  unless  socks  be  of  uniform  thickness. 

Furthermore,  the  construction  of  both  the  Type  III  shoe  and  the  combat  boot — 
with  quarters  that  are  wide  apart  over  the  instep,  invites  tight  lacing. 

c.  Stagnation  of  circulation.  Hours  of  inactivity  promote  stagnation  of  circulation, 
particularly  in  the  extremities.  One  way  to  combat  stagnation  is  to  have  the  footwear 
fit  loosely  enough  to  permit  of  active  movement  of  the  foot  within  the  shoes. 

Sizing  of  socks  offered  some  difficulty,  and  some  units  requisitioned  socks 
only  in  size  12  in  order  to  have  enough  large  sizes.  Shrinkage  of  socks  occurred 
as  a  result  of  the  quartermaster  laundry  procedures,  which  complicated  the 
satisfactory  reissue  of  properly  sized  socks.  This  failing  was  critical  enough 
to  justify  The  Quartermaster  General  in  instituting  research  to  determine 
laundry  procedures  and  treatments  of  wool  to  reduce  shrinkage  to  a  minimum.'*^ 

Tariffs 

Complaints  about  the  uniform,  field  investigations,  and  practical  experience 
in  the  Zone  of  Interior  and  in  the  several  theaters  of  operations,  thoroughly 


-*  See  footnote  124.  p.  71. 
See  footnote  157,  p.  78. 
See  footnote  124.  p.  71. 
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demonstrated  that  a  scientific  basis  for  design,  sizing,  and  establishment  of 
clothing  tariffs  had  not  been  available  to  guide  the  provision  of  clothing  stocks 
during  the  war.  With  a  realization  of  this  defect.  The  Quartermaster  General 
in  October  1945,  authorized  the  C^limatic  Research  Laboratory  to  conduct  a 
series  of  anthropometric  studies  on  a  sufficiently  large  number  of  male  and 
female  Army  personnel  to  establish  authentic  guides  for  design,  sizing,  and 
tariff  determinations.  Between  May  and  November  1946,  105,062  men  selected 
in  accord  with  the  population  distributions  prepared  by  the  Bureau  of  the 
Census  were  subjected  to  detailed  anthropometric  measurements.'®®  Addi¬ 
tionally,  over  8,000  women  were  measured.  The  data  on  males  and  females 
were  subjected  to  statistical  analysis.  The  distribution  of  body  types  was  found 
to  fall  into  distinct  groupings  that  arranged  themselves  roughly  into  the  form 
of  a  normal  curve.  These  data,  establishing  type  groups  and  distribution  of 
^>ody  types  within  the  military  population,  should  materially  improve  fit,  ap¬ 
pearance,  tariffs,  and  stockpiling  of  the  uniform.  These  studies  have  been 
continued  into  the  postwar  period.'®* 

Reconditioning  and  Reissue 

The  reissue  of  salvaged  clothing  and  textile  items  was  not  a  matter  of 
great  medical  concern.  The  Office  of  The  Surgeon  General  adhered  to  the 
policy  that  ordinary  laundering  or  dry  cleaning  offered  sufficient  sterilization 
and  disinfestation.  Exceptions  were  noted  for  the  clothing  of  soldiers  known  to 
have  been  ill  of  communicable  diseases  or  where  the  degree  of  louse  infestation 
might  require  the  use  of  methyl  bromide  disinfestation."®  Spread  of  fungus 
infections  through  reissued  shoes  came  under  consideration  in  1941.  Until 
the  middle  of  1943,  the  methods  recommended  or  concurred  in  by  The  Surgeon 
General  involved  the  use  of  chlorine  as  a  fungicidal  agent."'  Some  question 
arose  as  to  the  necessity  for  sterilizing  shoes  under  any  circumstances.  The 
Division  of  Medical  Sciences,  National  Research  Council,  on  27  June  1944  made 
the  following  recommendations  to  The  Surgeon  General : 

1.  Foot  baths  for  the  prevention  of  “athlete’s  foot”  are  not  prophylactic,  not  necessary, 
and  their  use  should  be  discontinued  by  the  Army. 

2.  Shoe  sterilization ; 

a.  For  factory  rebuilt  shoes:  Sterilization  is  desirable,  at  least  until  further 
information  is  available. 


QMC  Climatic  Research  Lab,  Rpt  No.  122,  2  Jul  47.  sub:  Survey  of  body  size  of  Army  per¬ 
sonnel,  male  and  female.  QM  :  420  Anthropometric  Survey. 

QMC  Research  Lab.  Proposed  Studies.  5  Oct  48,  sub :  Body  size  measurements  of  Inductees 
and  body  size  measurement  and  clothing;  fitting  tests  on  Inductees,  QM  :  420  Anthropometric  Survey. 

(1)  Ltr,  QMG  to  SO,  6  Oct  44,  sub:  Sterilization  of  clothing  for  reissue,  with  1st  Ind,  SO  to 
QMG,  26  Oct  44.  SG  :  720.5.  (2)  Ltr,  Dir  Sanitation  and  Hygiene  Dlv  SGO  to  Mr.  M.  B.  Kent, 
UNRRA.  4  Feb  44.  SG  :  720.5. 

Ltr,  QMG  to  SG.  18  Apr  42,  sub  :  Sterilization  of  class  B  shoes.  SG  :  421.-11. 
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b.  For  shoos  turnoil  in  for  exc-h;iiij;e,  Init  not  reiiiiirinji  repair:  There  is  not 
sufficient  evidence  that  such  shm's  transmit  fungus  infection  of  the  feet  to  warrant 
sterilization."’ 

Subsequently,  a  inetluKl  of  sterilization,  using  formaldehyde  in  l-pereent 
solution,  followed  by  a  soap  sohitioti,  and  Hnally  immersion  of  the  shoes  in  an 
oil  emulsion  with  5-percent  pentachlorphenol  came  into  limited  use. 

Some  soldier  resistance  to  wearing  rebuilt  and  reissued  shoes  because  of  foot 
complaints  was  observed.  The  large-scale  program  for  the  rebuilding  of  service 
shoes  was  so  important  that  the  adverse  comments  of  the  ;i2()th  Glider  Infantry, 
Army  Air  Base,  Alliance,  Nebraska,  was  cau.se  for  thorough  investigation  by 
Quartermaster  Corps  and  Medical  Department  consultants.''^  The  investiga¬ 
tion  substantiated  the  wisdom  of  the  rebuilt  shoe  program  and  further  empha¬ 
sized  the  need  for  fungicidal  treatment.  Formaldehyde  fumigation  according 
to  the  method  developed  by  Dr.  Fred  O’Flaherty,  at  the  University  of  Cin¬ 
cinnati,  was  the  basic  sterilizing  procedure  used  in  the  army  shoe  reconstruction 
factories. 

Transmission  of  trichophytosis  through  gymnasium  shoes  used  in  recon¬ 
ditioning  facilities  was  cause  for  concern.  The  Preventive  Medicine  Service. 
Office  of  The  Surgeon  General,  recommended  a  pair  of  shoes  for  each  individual 
during  hospitalization  with  fumigation  before  reissue  by  the  O’Flaherty 
procedure.’”' 

Industrial  Medical  Aspects  of  Clothing 

Protective  clothing  in  industrial  operations  in  Army-owned  or  Army- 
operated  industrial  plants  conformed  largely  to  commercial  practice.  Among 
the  most  significant  health  problems  was  trinitrotoluene  poisoning.  Personnel 
handling  toxic  explosives  were  provided  with  powder  uniforms,  socks,  suitable 
underwear,  head  coverings,  powder  shoes,  and  sweat  shirts  or  sweaters  as 
necessary.  These  articles  of  clothing  remained  in  the  plant.  Freshly 
laundered  uniforms  were  furnished  each  day.  Each  worker  was  required  to 
have  a  bath  and  a  complete  change  of  clothing  after  the  work  shift.  These 
were  requirements  that  could  be  met  only  by  careful  supervision  and  main¬ 
tenance  in  the  bath  and  change  rooms.  Special  types  of  protective  clothing 
were  developed  for  workers  involved  in  the  application  of  radioactive  luminous 
paint  to  instrument  dials.”" 

Appropriate  protective  clothing  for  .service  personnel  engaged  in  handling 
heavy  shipping  on  docks,  in  railway  yards,  and  in  similar  operations  received 

^*2  r,tr,  NKC  Dlv  (if  Mod  Solfncp  to  SG.  27  .Tun  44.  SG  :  421.-11  (Boots). 

Ltr,  QMG  to  SG.  2  S*'p  4.'!.  sub:  Dislnfortiiiis  worn  shoes  for  alhlett‘'t%  foot.  SG  ;  421.-11 
t  Hoot.s ) . 

>**Mpnio.  CG  ASF  for  SG.  U  Jul  4:1.  sub:  KebuUt  shoes.  SG  :  421.-11  (Boots). 

Semimonthly  Rpt.  Prev  Med  Serv  SGO.  115  Jul  45.  HT>. 

Rpt.  Army  Industrial  Hyplnne  Lab  SGO.  9  Out  50,  sub  :  Relationship  of  clothlnp  to  industrial 
hazards  inciudlnp  the  use  of  protective  (dothinp  diirinp  World  War  II.  HI> :  422.2  Protective  Clothinp. 
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ittle  medical  attention,  but  was  largely  within  the  province  of  safety  officers 
nd  safety  engineers.  The  Surgeon  General's  concern  for  the  problem  was 
xpressed  in  an  indorsement  reporting  standardization  of  safety  working  shoes, 
a  which  he  noted  that,  while  civilian  employees  were  used  whenever  possible 
a  storage,  transportation,  and  repair  of  materials  for  war  in  the  Zone  of 
nterior,  military  personnel  accomplished  such  work  in  the  theaters.  This 
ersonel  should  be  protected  by  safety  shoes  wherever  needed.’’^^ 

Miscellaneous 

Anti-Louae  Suit.  In  1042  an  anti-louse  suit  was  designed  in  the  European 
'heater  of  Operations  and  submitted  to  the  War  Department  for  develop- 
lent.”®  DDT  modified  the  requirement.  In  October  1943,  2,000  suits  were 
equested.  Their  use  was  to  be  limited  to  heavily  exposed  personnel  and  to 
terilization  and  bath  units.^^®  Subsequently,  protection  from  DDT  and  vac- 
ination  were  considered  adequate  and  the  anti-louse  suit  was  discarded. 


Ist  Ind,  SG  to  QMG,  8  Jan  44,  on  Ltr,  QMG  to  SG,  27  Dec  43,  sub ;  Shoes,  safety,  working, 
imposition  sole.  SG ;  421.-11  (Boots). 

Ltr,  Chief  Surg  ETO  to  Chief  QM  ETO,  8  Dec  42,  sub ;  Antl-iouse  protective  clothing.  HD : 
J2  ETO. 

Memo,  Chief  Surg  ETO  to  Chief  QM  ETO,  17  Nov  43.  sub;  Anti-louse  suits.  HD;  422  B5TO. 
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CHAPTER  iV 


Nutrition 

John  B.  Youmans,  M.  D.* 

The  Medical  Department  of  the  Army  has  always  been  concerned  with 
le  feeding  of  the  soldier  as  it  affects  health  and  effectiveness.  This  responsi- 
ility  was  given  statutory  status  in  1863  (Act  of  March  3,  1863,  12  Stat.  744: 
L  S.  Code  (10: 104).  As  revised  in  1877  (Rev.  Stat.  1174,  February  27,  1877, 
ec.  1174) ,  it  holds  today  as  follows : 

The  oflBcera  of  the  Medical  Department  of  the  Army  shall  unite  with  the  oflacers  of 
the  line  (under  such  rules  and  regulations  as  shall  be  prescribed  by  the  Sec-retary  of 
War)  in  superintending  the  cooking  done  by  the  enlisted  men;  and  the  Surgeon  General 
shall  promulgate  to  the  officers  of  the  said  Corps  such  regulations  and  instructions  as 
may  tend  to  Insure  the  proper  preparation  of  the  ration  of  the  soldier. 

The  application  of  the  science  of  nutrition  in  the  Army,  both  as  a  part  of 
reventive  medicine  and  as  a  therapeutic  procedure  for  the  sick  and  wounded, 
egun  in  World  Wai  I,  was  e.xpanded  in  World  War  II.  The  developments  in 
utrition  in  relation  to  vitamins  A  and  C,  thiamine,  minerals  (especially  cal- 
ium  and  iron),  and  the  acid-base  balance  to  the  health  of  the  soldier  were 
ppreciated  during  World  War  I.  In  addition,  the  loss  of  vitamin  C  and 
liamine  by  heat,  including  considerable  destruction  of  the  latter  in  cooking, 
nd  the  loss  of  nutrients  in  milling  was  known.  On  the  other  hand,  the  require- 
lents  of  the  body  for  these  vitamins,  in  fact  the  exact  nature  and  identity  of 
lese  vitamins,  were  unknown.  Knowledge  of  the  vitamin  content  of  foods 
as  in  terms  of  the  relative  value  of  different  foods  for  the  various  vitamins 
»  general  terms.  The  development  in  nutrition  had  increased  the  number  of 
itamins  identified.  It  resulted  in  their  isolation  and  synthesis  so  that  the 
)ecificity  of  their  action  and  the  curative  effects  of  some  of  them  had  begun  to 
0  determined  before  World  War  II.  A  greater  appreciation  of  the  effects  of 
lack  or  diminished  intake  of  vitamins  was  more  general. 

Every  war  brings  many  new  and  unsolved  problems,  particularly  to  a 
luntry  which  does  not  maintain  a  large  preparedness  program.  .Such  was 
le  case  in  nutrition  in  this  country  at  the  beginning  of  the  war.  Two  avenues 
'  approach  were  used  to  solve  problems  as  they  arose.  The  fii-st  was  to  define 
oblems  and  submit  them  through  the  Office  of  Scientific  Research  and  Devel- 
)ment  to  various  university  and  industrial  laboratories  for  solution.  The 
cond  was  to  tackle  them  in  military  research  organizations. 

•Dean.  School  of  Medicine.  Vanderbilt  I'nlverslty.  Formerly  Colonel.  MC.  ACS.  Chief.  Nutrition 
rialon.  Preventive  Medicine  Service.  Office  of  The  Surgeon  General. 
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By  precedence  since  the  Spanish-Americiin  War  aiul  by  Army  rejrulations 
after  World  War  I,  one  of  the  duties  of  The  Sur^reon  Gener-al  has  been  to 
prescribe  the  basic  standards  of  diet  for  the  Army.  By  informal  a<rreemeut  be¬ 
tween  The  Surgeon  General  and  The  Quartermaster  General,  the  recommended 
dietary  allowances  submitted  by  the  Committee  on  Medicine,  National  Research 
Council,  and  later  confirmed  in  the  “Recommended  Daily  Dietary  Allowances" 
of  the  National  Research  Council  were  accepted  as  the  dietary  standards  of 
the  Army  at  the  beginning  of  this  war.  Although  the  standards  selected  wcTe 
not  designed  for  Army  use,  they  had  such  a  large  margin  of  safety  that  they 
were  deemed  suitable  and  satisfactory.  Later,  at  the  request  of  The  Surgeon 
General,  the  Subcommittee  on  Medical  Nutrition,  National  Research  Council, 
submitted  minimum  dietary  allowances,  prepared  by  the  F'ood  and  Nutrition 
Board,  for  use  under  emergencies  and  in  times  of  short  supplies. 

Upon  request  by  the  Office  of  The  Surgeon  General  the  nutrition  require¬ 
ments  of  troops  were  studied  in  detail.  The  nutritional  value  of  food  items 
being  supplied  to  the  Army  was  studied  by  the  United  States  Food  and  Drug 
Administration  and  by  many  university  laboratories.  Nutrient  cooking  loss 
data  were  accumulated  from  a  large  variety  of  sources  among  which  were  the 
Bureau  of  Human  Nutrition  and  Home  ticonomics  of  the  Ignited  States 
Department  of  Agriculture,  and  the  Nutrition  Laboratory  of  the  Pentagon 
Restaurant  As.sociation.  In  addition,  much  technological  work  on  food  in 
relation  to  nutrition  was  done  by  the  Quartermaster  Subsistence  Research 
Laboratory.  The  relation  of  nutrition  to  prevention  and  cure  of  disease  was 
studied  by  medical  officers  in  the  field. 

Many  studies  of  the  relationship  of  protein  metabolism  to  wound  healing 
were  done  by  both  civilian  and  military  hospitals  in  this  country.  One  well- 
organized  group  was  the  Committee  of  the  dosiah  Macy  Foundation,  studying 
the  relationship  of  metabolism  to  convalescence.  There  was  also  a  subcom¬ 
mittee  of  the  National  Research  Council  which  studied  metabolism  in  relation 
to  wound  healing.  The  individual  projects  studied  are  too  numerous  to  list  in 
this  history.  Special  diets  made  from  Army  rations  were  studied  in  the  Army’s 
Medical  Nutrition  Laboratory  at  (^hicago,  as  was  the  relationship  of  atabrine 
and  vitamin  A  deficiency  to  the  development  of  atypical  lichen  planus,  a  serious 
skin  affliction  of  the  Southwest  Pacific  theater.  Nutrition  in  relation  to  the 
healing  of  acute  decubitus  ulcers  was  studied  at  the  Wakeman  General  Hospital, 
Camp  Atterbury,  Indiana,  under  the  direction  of  the  Chief  Nutrition  Consul¬ 
tant,  Fifth  Service  Command. 

Throughout  the  war,  at  a  large  number  of  military’  installations,  the  energy 
expenditure  of  troops  in  a  wide  variety  of  activities  was  studied.  The  method 
used  was  usualh"  that  of  oxygen  consumption.  At  Wright  Field,  Ohio,  and 
at  many  of  the  subsidiary  Air  Force  physiologic  investigation  centers,  the 
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oxygen  requirenients  of  pilots  ami  other  crew  members  were  determined  for  all 
types  of  aircraft  at  all  altitudes.  The  Army  Signal  Corps  determined  energy 
expenditure  in  a  variety  of  Held  tests  at  Fort  Monmonth,  New  Jersey.  Infantry 
troop  and  tank  persomiel  eneigy  expenditure  was  studied  to  some  extent  by 
the  Medical  Department  in  conjunction  with  the  Quartermaster  Hoard  at  ('amp 
Lee,  Virginia,  and  by  the  Armored  Medical  Research  Laboratory  at  Fort  Knox, 
Kentucky.  Much  work  was  done  by  the  I'nite<l  States  Navy  at  the  Submarine 
Outer  in  New  London,  (\)nne<.*ticut,  also  on  board  many  training  shi[)s,  and 
at  the  Naval  Medical  Research  In.stituteat  Hethesda,  Maryland. 

To  carry  out  an  ajipraisal  of  tl»e  nutritional  state  of  troops,  in  relation  to 
the  rations  which  they  consumed,  a  controlled  experiment  was  conducted  on 
1,0(H)  infantrynun  in  the  mountains  of  ('olorado  in  the  summer  of  1944.'  Hero 
the  technique  for  determining  the  nutritional  state  were  standardized  and 
critically  studied.  Subsequent  to  the  standardization  of  these  methods,  a  sur¬ 
vey  team  was  sent  to  the  PaciHc  theater  to  appraise  the  nutritional  state  of 
carefully  selected  sanq)les  of  men  fi-om  all  arms  and  services  in  the  major  Army 
areas.'’  This  was  done  in  an  effort  to  determine  whether  or  not  the  troops  who 
had  lived  on  the  H  ration,  C  ratio!),  K  ration,  and  ten-in-one  ration  for  ])eriods 
of  time  up  to  3  years  were,  in  fact,  properly  nourished.  The  findings  of  this 
survey  indicated  that  the  nutritional  state  of  a  vast  majority  of  the  troops  in 
this  theater,  whether  they  were  fresh  from  the  Cnited  States  or  had  been  there 
for  long  periods  of  time,  was  satisfactory.  The  same  approach  was  used  in 
('hina  in  the  winter  of  1944  as  a  basis  for  determining  the  sujiply  requirements 
of  Chinese  troops  under  American  supervision.* 

THE  RATION 

Training  Camp  and  Garrison 

Formal  improvements  in  the  ration  have  been  slow.  The  training  camp 
and  garrison  ration  Avas  based  on  the  quantities  of  standard  foods  consumed 
by  400  messes,  obtained  by  nutritional  surveys  between  1917  and  1918.  A  pro¬ 
posed  training  ration  was  presented  by  the  Chief,  Food  and  Nutrition  Division, 
Office  of  The  Surgeon  General,*  at  the  close  of  World  War  I,  with  suggestions 
for  a  revision,  but  no  immediate  action  was  taken.  As  the  result  of  tlie  inability 
to  purchase  a  satisfactory  dietary  with  the  money  provided  by  the  garrison 

‘  Kpt.  .Armorpd  Med  ReHpareli  Lab.  I’roJ.  .Id,  22  Nov  44.  HI> :  430  (Rational. 

’  Rpt.  Nutrition  Dlv  SGO.  22  Auk  "IS.  aub  :  .Nutrition  purvey  In  the  Pacific  Theatre  of  Operations. 
HD  ;  720.1. 

•  Memo.  Col  J.  B.  Youmans.  MC.  to  CO  China  Theater.  20  Jan  45.  sub  :  Report  on  the  nutritional 
status  and  requirements  of  Chinese  troops,  the  adequacy  end  availability  of  food  supplies,  and  their 
procurement,  distribution.  storaRe,  and  Issue.  Filed  In  Nutrition  Dlv,  OTSG. 

*(1)  Murlln,  J.  R.,  and  Miller,  C.  W.  :  Preliminary  results  of  nutritional  surveys  In  United 
States  Army  camps.  Am.  J.  Pub.  Health  9:  401-411,  Jiin  1019.  (2)  Chamberlain,  W.  P.,  and 
Dunham.  G.  C.  :  The  well  balanced  ration.  The  Quartermaster  Review  1  :  16-17.  52-58.  Jan-Feb  1922. 
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ration,  the  Quail enn aster  (\)rps,  with  the  advice  of  the  Afejiical  D-^partnient,^ 
acconiplished  a  revision  in  19:i7  to  increase  the  money  value  of  the  ration.  The 
intent  of  tlie  changes  was  to  permit  the  purchase  of  supplementary  food  to 
jirovide  variety.  AMiile  the  nutritive  value  of  the  ration  was  considered  by  the 
Office  of  The  Surgeon  General,  the  higher  money  value  of  the  ration  received 
by  the  Navy  at  the  time  was  an  important  factor  in  the  decisions.  A  large 
proportion  of  the  changes  in  food  were  in  animal  product.s,  some  of  which,  par¬ 
ticularly  meats,  were  expensive  and  also  beyond  the  normal  consumption  by  the 
Army.  The  normal  use  of  these  foods  allowed  ration  savings  for  the  purchase 
of  fi-esh  vegetables,  fruits,  and  milk.  The  result  of  this  abnormal  distribution 
of  fiKKls  in  calculating  the  money  value  of  the  ration  was  evident  in  the  de- 
])ression  of  the  lO.'fO’s  when  the  cost  of  meat  decreased  out  of  pro])oilion  to 
vegetables,  and  the  Army  was  again  faced  with  an  unsatisfactory  dietary.  As 
the  result  of  nutritional  surveys,  a  proposal  was  made  to  the  Quartermaster 
Gorps  that  a  ration  be  set  up  that  would  represent  faii-ly  satisfactorily  the  f{X)d 
needs  and  nutritive  requirements  of  a  bard  working  man.  It  was  also  desired 
to  develop  some  method  of  determining  the  money  value  of  the  rations  from 
such  a  ration  rather  than  to  obtain  additional  money  by  introducing  quantities 
of  food  out  of  proportion  to  those  which  a  suitable  dietary  should  contain.  It 
was  indicated  that  a  ration  to  be  successful  must  have  the  following  char¬ 
acteristics:  ® 

1.  A  ration  must  be  defensible  from  a  nutritional  standpoint. 

2.  When  issued  in  kind,  it  must  afford  sufficient  quantities  of  each  item  of 
the  various  classes  of  foods  to  allow  the  preparation  of  adequate,  varied,  and 
balanced  menus.  From  the  standpoint  of  supply  agencies,  it  must  be  capable 
of  issue  in  kind. 

3.  The  relation  of  the  various  groups  to  each  other  should  l>e  such  that  it 
can  be  used  to  determine  the  adequacy  of  the  rations  actually  consumed. 

4.  When  commuted  into  money,  it  should  furnish  sufficient  money  to  buy 
the  various  kinds  of  food  necessary  to  provide  nutritionally  adequate  meals 
sufficient  in  quantity  and  of  suitable  variety  and  balance.  Providing  sufficient 
money  for  food  purchases  does  not  assure  suitable  variety,  caloric  content, 
vitamin  sufficiency,  et  cetera;  only  competent  pei’sonnel  can  insure  this. 

The  ration  approved  in  1932,  while  showing  much  improvement  in  the 
variety,  quantities,  and  distribution  of  food,  still  required  slight  adjustment 
especially  in  meat  (reduction)  and  milk  (increase)  and  sources  of  vitamin  (\ 
for  adequacy  and  normal  distribution  of  food.  Furthermore,  the  primary 

■'  ( 1 )  I.tr.  I.t  Cdl  H.  I>.  Cooper.  Inf.  to  Chief  of  Infiintry.  20  .lun  2:1.  siih  :  Difference  in  tlie  vnliie 
of  the  ration  between  the  Army  ami  Marine  Corps,  with  Inds.  SG  :  246.4-1.  (2)  Memo.  Brig  Gen 

B.  H.  Weii.s.  .\CofS.  for  StJ,  2.'{  Dee  26.  sni) :  Increase  in  the  ration  ailowanee  — Keguiar  Army  and 
I’hilippiue  Scouts,  with  inds.  SG  ;  4:W.2-1.  CD  I.tr,  I.t  Col  1’.  K..  Howe.  SnC.  to  Col  .T.  F.  Slier, 
SGO.  11  Jan  27.  SG  ;  4:i(».2-l. 

"I.tr.  I.t  Col  I’aiil  K.  Howe.  SnC.  to  SG.  27  Oet  .{2.  HI);  720.1. 
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oonsiUeration  was  still  the  money  vahie  in  spite  of  the  recommeiulation  of  the 
Office  of  The  Surpoon  Gene  ml. 

Duri)  he  inohilizatioji  of  troops  for  defense  in  194(>,  a  “menu'’  jilan  of 
prescribi  ons  was  introduced  for  trial  in  194!  and  adopted  with  chanpes 

from  tin  lue.'  The  basis  of  this  Held  ration  was  a  monthly  menu  to  be 

prescriU'd  tor  all  stations  oper  .tinp  on  a  field  ration  system  within  a  corps  or 
service  command  area  (the  hospital  phases  of  this  plan  will  Ih'  discussed  later). 
The  menus  were  mpiired  “to  indicate  the  components  of  each  of  the  three 
daily  meals,  and  a  daily  recapitulation  of  the  total  «piantity  of  units  of  purchase 
of  each  item  required  to  feed  the  prescribed  menu  to  100  men."  I’rovision  was 
made  that  “care  will  be  e.xercised  to  see  that  the  menu  is  nutritionally  balanced," 
and  by  implication,  adequate,  “ample  variety  provided,  and  full  utilization 
made  of  seasonal  fresh  fruits  and  vepetables." 

The  latter  statement  is  the  first  formal  statement  in  War  Department 
directives  that  required  that  the  dietary  to  l)e  fed  to  the  soldier  be 
nutritionally  balanced.  In  the  final  adoption  and  revision  of  War  Department 
circulars  relatinp  to  the  menu  plr  '-eld  rations,  the  followinp  was  included 
as  the  result  of  suppestion  of  T'.  j,  .>  General  .  .  that  consideration 
be  piven  to  evaluation  of  vitamin.-,  a  '..inerals.  ...  In  its  preparation,  con¬ 
sideration  should  be  piven  to  the  quantities  i  f  food  neces-ary  to  meet  nutritional 
reijuirements  consistent  with  the  prescribed  traitunp  proprarn.'’ 

The  concei)t  of  the  menu  plan  of  j)rescribinp  and  issuinp  rations  was  e.xcel- 
lent  and  penerally  successful.  The  chief  difficulties  arose  from  the  problems 
of  any  ration  that  is  pre.scribed  for  troops  with  tinils  havinp  variable  deprees 
of  activity  and  a  variety  of  food  habits  and  operatinp  in  areas  wit],  different 
supplies  of  perishable  foods  such  as  meats  and  vegetables.  There  av*^  three 
possibilities  that  might  meet  the  problem  of  variable  activity — to  jirescr.lie  food 
for  (1)  the  maximum  activity  contemplated;  (2)  (he  minimum  activity  with 
iTgard  to  caloric  content  and  protein,  vitamin,  and  mineral  requiiements,  and 
additional  food  for  more  active  units  to  meet  the  increased  caloric  requirements 
and  to  carry  the  additional  vitamins  associated  with  the  use  of  carbohydrate 
or  fat;  and  (3)  the  average  activity  of  a  camp  or  corps  area  and  provide  for 
adjustment  of  the  distribution  of  food  lietween  organizations  with  high  and 
low  deprees  of  activity,  or  extra  food  for  organizations  with  activity  greater 
than  the  average.  No  definite  policy  was  expre-ssed,  however,  in  the  various 
directives  relatinp  to  field  rationing.  The  tendeiicv  was  to  provide  for  average 
activities.  War  Department  (hrcular  208,  13  September  1943,  at  the  insistence 
of  the  Surgeon  General’s  Office,  provided  for  more  active  troops  as  follows ; 

In  instance.^  where  the  field  ration  i.s  iiisuftiident  in  certain  components  to  provide 
adeiiuate  .su.stenance  for  certain  organizations,  station  commanders  may.  on  reque.st  of  the 

Ml  )  Wl)  Clr  28.  17  Feb  41.  (2)  WI)  Clr  1«,  11  Jan  4.T  (.'ll  Wl)  Cir  208.  Ill  Sep  43. 

“  I.tr,  SC,  ti>  TAO.  1  Jill  41.  mill;  Comments  anil  recommenilutlonH  on  the  field  ration  B.vatem 
In  effeet  since  May  1,  1041.  SO  ;  430.2. 
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comiuiimlt'rs  with  tlu-  i)f  luciil  iiuMliciil  )ni.hiiriiii>«.  niithorizo  tht* 

issut'  of  Hiiditloiial  quimtities  of  (iriiiii  )>ro<]ii<-ts  ( iticliuliiic  liroad  inid  tioiir),  lot.'iinu's, 
l)otiit(w‘s,  otc..  and  sucli  additional  fats,  spreads  and  snasoniiiK  as  nia.v  l>*'  rtspiirtHl  to 
inako  tlio  additional  foods  iialataldc  and  to  insnrc  tlndr  ('onsnini)tion,  ]>rovidod  ,|it>  cost 
of  sinii  incroasos  will  not  i-anso  tin*  valm*  of  tin*  rations  for  tin*  station  to  Ik*  j-roator 
than  tin*  valm*  of  tin*  garrison  ration  for  tlu*  sann*  month. 

Mpusuri's  Nvevo  taken  to  oorm*t  proWeins  that  resulted  front  too  niitel!  food 
(lu'cnuse  prescrilted  in  jjreater  ainonnts  than  some  orfrtiniziitions  eonld  coiisKine. 
kinds  of  food  that  were  not  frenerally  eaten,  or  due  to  varitible  attendanee  at 
the  mess),  and  that  ereated  new  problems.  A  plan  intnabued  to  eorreet  varia¬ 
tions  in  attendanee  was  to  issue  rations  in  aeeorilanee  with  a  e(»nnt  of  the  number 
of  individuals  who  aetually  ate  meals,  combined  witli  a  percentaj;e  reduction 
in  the  number  of  rations  drawn  with  increase  in  the  size  of  the  mess.  'Fliis 
plan  produced  ti  situation  in  which  some  orpiuizat  ions  would  not  liave  received 
sutheient  fotnl  had  the  recpiirements  of  the  directive  lu'en  followed  explicitly." 

With  suitable  adjustment  at  tin*  camp  or  station  level  and  tlie  resource- 
fidi.ess  of  the  Army  mess  serjreant.s,  the  menu  plan  of  Held  rationiiifr  in  the 
United  States  <renerally  supplied  adequate  iind  acceptable  rations.  Master 
menus  were  ultimately  prepared  in  the  Office  of  The  Quartermaster  (general, 
with  adjustments  made  at  the  corps  area,  camp,  or  station  level.  .Medical 
Department  officers,  particularly  food  and  nutrition  officers  at  the  various  levels 
of  command,  especially  corp.s  area  and  camp  or  station,  reviewed  the  adequacy 
of  the  qvuvtitities  of  UhhI  prescribed  to  prepare  the  ttienus  at\d  offered  valuable 
su^jre.stions  with  regard  to  cbaiifres  aiul  adjustment  to  particular  conditions. 
Nutritional  surveys  were  conducted  from  time  to  time  to  determine  whether  the 
soldiers  were  actually  consuming;  an  adequate  dietary. 

No  special  provision  was  made  to  assure  an  adequate  dietary  for  troops 
subsisting  on  the  <rarrison  ration  as  su^frested  by  'Fhe  Sui  w(M)n  (Jeneral.  One 
step  in  such  a  direction  was  the  classification  of  foods  into  groups  havin<r 
roughly  similar  nutritive  value  and  the  suggestion  that  garrison  ration  accounts 
provide  for  nutritional  as  well  as  financial  accounting  of  the  food  purchased 
with  the  garrison  ration.  All  f<K)ds  in  nutritional  accounts  useil  were  listed 
according  to  groups  insteatl  of  only  the  more  perishable  foods.  >^!;ch  informa¬ 
tion  reduced  to  a  pound  per  man  per  day  basis  provided  an  ext  client  first  ap¬ 
proximation  as  to  the  adetpuicy  of  the  food  useil.  The  foods  prescribed  in 
master  menus  were  then  classified  and  properly  arranged  and  offered  future 
[)ossibilities  for  practical  evaluation  of  the  footl  provided  for  troops  living  on 
gaiTison  rations. 

At  the  end  of  the  war  the  .\rmy  had  a  variety  of  rations,  all  of  whicii  met 
the  nutritional  retpiirements  «)f  the  jtublished  basic  dietiiry  standards.  They 
were  the  .V  ration,  which  was  ust*d  in  the  Zone  of  Interior  and  which  was  made 

“.\SK  Monttll.v  ITdcrcss  K|'t.  Sit.  7.  n.'illtli,  .'U  Aur  4.!. 
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up  of  the  best  fresh  and  canned  food  that  it  was  possible  for  The  Quarter¬ 
master  (leneral  to  prwure.  The  quantity  of  food  required  was  so  enormous 
that  it  was  necessary  to  limit  the  variety  of  choices  of  any  fjiven  post  in  terms  of 
the  national  siqiply.  Hence,  the  War  Department  master  menu  was  prescribed, 
the  component  parts  of  which  were  determined  by  fcxxl  availability  in  the 
nation.  The  li  ration  was  essentially  the  same  as  the  A  ration  except  that 
nearly  all  of  its  components  were  canned.  It  was  used  in  communications  zones 
and,  as  far  as  practical,  in  combat  zones. 

The  C  ration,  K  ration,  and  ten-in-one  ration  were  designed  for  the  various 
phases  of  an  assault  and  were  intended  to  be  used  only  for  short  periods  before 
adequate  cooking  facilities  could  be  brought  forward.  It  was  thought  that  the 
K  ration  should  be  used  in  the  early  days  of  an  assault  where  no  facilities  or 
time  for  preparation  were  available.  In  the  ne.xt  few  days,  the  C  ration,  which 
required  only  heating,  and  could  even  be  used  cold,  was  indicated.  In  the  next 
phase,  where  small  groups  could  eat  together,  the  ten-in-one  ration  was  to  be 
used  and  finally,  when  kitchens  could  be  set  up,  the  B  ration  was  indicated. 

In  practice,  however,  because  of  the  ease  of  issue,  the  lack  of  necessity  for 
bringing  up  troop  kitchens  and  other  complicated  requirements  of  more  normal 
messing,  commanders  used  these  battle  rations  for  much  longer  periods  than 
that  for  which  they  were  designed.  In  many  instances  the  problems  of  supply 
necessitated  such  use.  For  that  reason  there  was  much  discontent  and  often 
failure  to  consume  the  rations  because  of  their  monotony  and  lack  of  accepta¬ 
bility.  The  rations  themselves  were  wholly  adequate  to  maintain  health  and 
a  high  degree  of  combat  efficiency  when  issued  and  consumed  in  sufficient 
amounts  to  cover  the  caloric  requirements.  The  rations  failed,  however,  in 
some  campaigns.  Most  of  the  defects  described  were  results  of  improper  use 
rather  than  defects  in  the  ration  itself.  From  one  point  of  view,  these  rations 
were  too  good  because  they  did  permit  commanders  to  use  them  for  too  long 
periods  of  time. 

Troops  in  training  were  fed  the  A  ration.  Commanders  were  urged  to 
teach  their  men  the  value  of  eating  properly  and  there  is  every  evidence  that 
this  program  was  generally  very  effective,  (^areful  nutrition  surveys  indicate 
that  the  American  Army  was,  in  fact,  the  best  fed  Army  in  the  world  and  that 
the  nutritional  state  of  troops  was  far  superior  to  that  of  American  soldiers 
in  previous  wars.  Also,  surveys  indicate  that  it  was  as  optimal  as  it  is  possible 
to  measure  in  our  present  state  of  nutritional  knowledge. 

,Vs  indicated  above,  the  packaged  rations  were  often  used  for  excessive 
periods  of  time  and  the  men  frequently  ate  too  little  and  lost  considerable 
quantities  of  weight.  Satisfactory  procedure  for  supplying  at  least  one  hot 
meal  per  day  to  troops  in  actual  combat  in  cold  theaters  were  never  well  or 
generally  developed.  Some  units  were  successful  and  others  were  not.  It  is 
apparent,  from  discussing  this  matter  with  infantry  commanders,  that  success 
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was  a  result  of  the  interest  of  the  eonunand.  Many  tests  were  devised  to  study 
this  problem  but  none  of  them  were  satisfactorily  carried  out.  Furthermore, 
it  appeared  to  l)e  the  attitude  of  the  Office  of  Tlie  Quartermaster  General  at 
times  that  combat  feeding  vvas  one  problem  with  one  solution.  It  is  apparent 
fi-oni  study  of  the  actual  procedures  used  by  units  in  the  various  theaters  that 
there  were  many  problems,  depending  upon  the  area  in  which  the  tnwps 
operated.  In  some  cases,  it  was  neces.sary  to  supply  troops  by  night  (Europe), 
and  in  others  food  could  be  supplied  only  by  day  (Naw  Guinea).  For  security 
reasons  .some  units  were  not  permitted  to  make  tires  and  in  others  the  com¬ 
manders  stated  that  tire  made  no  ditference.  There  was  general  agreement 
among  commanders  that  the  morale  value  of  at  least  one  hot  meal  a  day  was 
of  real  importance  in  all  theaters  and  that  it  is  im])erative  in  cold  theaters."’ 
This  is  one  of  the  problems  of  the  future  which  should  not  be  overlooked. 

Because  of  the  emotional  stress  of  battle,  troops  fail  to  consume  the  avail¬ 
able  food  even  when  other  factoi*s,  such  as  acceptability  of  the  food,  are  satis¬ 
factory  and  lose  weight  during  the  very  active  stages  of  combat  regardless  of 
the  ration  they  are  fed.  For  that  reason,  the  concept  of  rehabilitation  feeding 
at  the  end  of  each  active  combat  period  developed  in  all  theaters.  Gommanders 
gradually  l)ecame  aware  that  men  could  go  for  days  or  weeks  on  slightly  in¬ 
adequate  rations  provided  that  they  were  very  well  fed  during  their  rest  periods. 
This  concept  is  of  real  importance  and  needs  additional  study. 

At  the  beginning  of  the  war,  feeding  on  troop  trains  and  troopships  was 
very  haphazard  and  men  freipiently  received  unsatisfactory  meals.  By  the  end 
of  the  war,  largely  as  a  result  of  the  efforts  of  the  Food  Service  Program  in  the 
Office  of  The  Quartermaster  General,  troop  train  and  troopship  feeding  was 
almost  as  satisfactory  as  garrison  feeding.  In  general,  the  A  ration  was  used 
for  such  activities. 

There  was  much  interest  during  the  war  in  the  master  of  feeding  Aii  Force 
personnel  in  flight,  particularly  at  very  high  altitudes.  Investigative  work 
in  high  altitude  chambers  indicated  that  men  could  not  eat  at  30,(M)0  feet  because 
unconsciousne.ss  occurred  as  .soon  as  the  o.xygen  mask  was  removed.  However, 
in  practice,  it  was  found  that  men  did  eat  at  such  altitudes  and  that,  almost 
invariably,  they  carried  some  kind  of  lunch  in  their  pockets.  The  first  real 
study  of  the  problem  was  made  by  the  nutrition  officer  of  the  Eighth  Air  Force 
in  England.  He  found  that  men  on  bomber  missions  were  happier,  remained 
more  alert,  and  came  home  less  exhausted  if  they  had  something  to  eat  while 
in  flight.  The  first  flight  lunch  which  he  designed  consisted  almo.st  exclusively 
of  small  bits  of  candies  and  it  was  very  well  accejded. 

This  problem  was  also  .stinlied  by  a  medical  officer  from  tlie  headquarters  of 
the  Second  Air  Force  at  an  experimental  laboratory.  Smoky  Hill  Airbase, 

"’Wnrillow,  ('lit'Htcr:  Tin-  TraimportHtloii  Corps:  KcHponHibilltifK.  OrKnnlzatlon.  and  Operatlona. 
fn  I’nlffd  Sfatra  .Vrni.v  In  World  War  11.  Wnahlnaton.  Uoveriinivnt  I’rlntlni;  Olflcp,  1951.  p.  16. 
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Salina,  Kansas.  Here  he  studied  not  only  the  ability  of  men  to  eat  at  high 
altitudes  on  long  flights  but  the  efl'eetiveness  of  food  on  their  normal  activities 
under  such  conditions.  His  work,  also,  indicated  that  food  was  desirable  in 
flight,  particularly  for  flights  which  exceeded  5  hours.  His  work  bore  out 
the  contention  of  investigatoi-s  of  the  Nutrition  Foundation  in  New  York  that 
high  carbohydrate  diets  were  better  for  flight  crews  than  high  protein  diets, 
but  the  ditferences  were  of  snuill  magnitude.  In  general,  the  nutrition  require¬ 
ments  of  men  in  flight  are  identical  to  tho.se  of  groun<l  troops  and  sea  troops. 

With  the  beginning  of  the  bombing  of  Japan  by  Il-29*s,  in  which  the  dura¬ 
tion  of  flight  missions  ranged  from  8  to  20  hours,  feeding  of  Air  Force  personnel 
in  flight  became  imperative.  Also,  proper  management  of  preflight  and  post¬ 
flight  feeding  became  more  ;m[)ortant.  The  men  going  out  on  long  missions 
were  under  severe  emotional  strain  and  fre<juently  did  not  eat  well  before  the 
takeotf.  After  such  mi.ssions  men  were  frequently  too  tired  to  eat  siYisfactorily 
and  the  frequency  with  which  such  missions  were  flown  sometimes  resulted  in  a 
gradual  decline  in  the  nutritional  state  of  personnel.  For  the  above  reasons, 
preflight  and  postflight  feedings  were  carefully  studied  and  adequate  procedures 
worked  out  for  them,  particidarly  by  the  Twentieth  x\.ir  Force.  Records 
of  their  experiences  and  requirements  will  be  found  in  the  Office  of  the  Air 
Surgeon.  In  general,  in-flight  feeding  became  .satisfactory  when  properly  made 
sandwiches,  containing  highly  acceptable  foods,  plus  hot  drinks,  were  made 
available.  Schedules  were  altered  to  permit  proper  feeding  before  takeoffs 
and  the  frequency  of  mis.sions  was  altered  to  allow  adequate  rehabilitation  after 
long  flights.  Feeding  of  relatively  long-mission  fighter  pilots  wdiile  in  flight 
was  not  adequately  .solved. 

OVERSEAS  HOSPIfAL  RATION 

In  1942,  in  connection  with  the  development  of  expeditionary  menus  for 
temperate,  tropical,  and  frigid  climates,  the  medical  staff  at  Headquarters  Army 
Ground  Forces  suggested  that  provision  .should  be  made  for  the  patients  in 
hospitals.  As  a  result.  10-day  rations  were  planned  for  regular,  light,  soft, 
liquid,  and  special  diets  for  overseas  hospitals.  Maximum  use  was  made  of 
foods  in  the  Expeditionary  Menu  No.  1  (revised  1  June  1942)  and  No.  2  (re¬ 
vised  27  August  1942).  With  suitable  changes  in  quantity  or  the  addition  of 
supplementary  foods  it  was  possible  to  provide  a  reasonably  satisfactory  diet 
for  patients.  It  was  assumed  that  hospitals  would  have  the  first  chance  at 
satisfactory  jierishable  foods  whenever  available.  There  were  basic  menus 
related  to  the  food  supplied.  It  was  assumed  and  suggested  that  there  could 
or  .should  be  changes  in  the  use  of  foods  in  different  hospitals. 

Data  with  regard  to  the  preparation  of  the  different  types  of  diets  to  be 
expected  were  not  available.  There  were  no  records  of  hospital  diets  used  or 
methods  of  providing  for  hospitals  in  the  history  of  World  War  I.  As  the 
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result  of  sufrjrestious  from  Walter  Reed  (ieuenil  Hospital,  Washin^r^on,  I).  (\, 
a  pereeuta<;e  distribution  of  diets  was  made  for  purpose  of  proour-ment  and 
issue,  as  follows:"  rejxular  diets,  85  percent:  lifrht  diets,  .‘1  percent:  soft  diets, 
6  percent :  liquid  diets,  4  percent :  and  special  <liets,2  percent. 

Copies  of  the  overseas  hospital  menu  were  prepai’ed  and  distributed  by  The 
Quartermaster  (Jeneral  to  {K)rt  commandei-s  for  reproduction  and  issue  to  all 
out^in^  task  force  shipments.  This  metluxl  of  distrihution  was  not  entirely 
satisfactory  becau.'^e  there  was  insufficient  iiidoctrination  of  personnel  in  the 
subsistence  offices  and  hospital  personnel  in  the  field.  Cntil  indoctrination  was 
accomplished  and  special  iteins  reached  the  hospitals,  i-esults  were  rather 
unsuccessful.  In  .some  instances,  esiwcially  where  some  hx-al  foods  were  avail¬ 
able,  special  plans  had  been  developed  )>reviously  and  there  was  difficulty  in 
obtaininjr sufficient  interest  tojrivetheplan  a  trial. 

The  emergency  combat  rations,  C,  K,  and  ten-in-one,  provetl  to  be  inade¬ 
quate  for  sick  and  wounded  soldiei*s  at  clearing  stations  and  evacuation  hos- 
])ita.ls.  lliey  were  dehydrated  i-ations,  in  part,  and  it  was  difficult  to  make 
acceptable  liquid  and  soft  diets  from  them.  For  that  reason  two  ration  sup¬ 
plements  were  standardized.  The  first  was  an  aid  station  beverage  pack  and 
consisted  of  soluble  coffee,  tea,  soup,  and  fruit  juices  to  make  hot  drinks  for  men 
wounded  or  in  shock.  The  rer^uirement  for  it  developed  in  the  theaters  of 
operations  and  many  supj)lements  of  this  .sort  were  used  before  the  official 
standardization  of  the  pack  in  1944.  The  .second  pack,  the  hospital  ration 
supplement,  consisted  of  components  for  making  liquid  and  soft  diets  from  the 
C  ration  and  the  ten-in-one  ration.  It  contained  soups,  fruit  juices,  additional 
beverages,  and  somie  cereal  components.  To  supplement  this  pack,  some  in¬ 
vestigative  work  was  done  in  the  Medical  Nutrition  Laboratory  in  Chicago  by 
the  dietetics  branch  which  develo])ed  a  wide  variety  of  acceptable  diets  that 
could  l>e  made  from  the  packaged  rations  plus  the  hospital  supplement.  These 
diets  may  lx  found  in  the  records  of  the  Medical  Nutrition  Laboratory.** 

There  were  several  other  types  of  Army  food,  sometimes  erroneously 
called  “rations,”  which  were  to  be  used  for  special  purposes  and  in  the  event 
of  severe  emergencies.  They  were  not  rations  in  the  true  sense  because  they 
did  not  contain  adequate  nutrients  for  a  soldier  for  1  day.  Examples  of  these 
are  the  D  bar  which  was  a  type  of  chwolate  bar,  the  Air  (^orps  flight  lunch 
which  was  a  box  of  mixed  candies,  the  parachute  ration  which  was  a  .‘iinall 
packaged  ration  equal  to  approximately  one-third  of  the  K  ration,  the  life  raft 

”  Ltr.  QM(f  trt  I  ort  ('omdrx.  2r»  Nov  42.  sub:  OvorwHas  hospital  ration  monu.  with  Incl.  SO: 
4.^0.!  Ronton. 

*=*  Rpt.  Meti  Nutrition  IJtb.  1  Sop  45.  sub:  I'rojeot  MNI^3.  Hospital  speoial  diet  modified  from 
expeditionary  forces  ration.  AFML. 
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ration  which  appeared  in  at  least  five  forms,  nuule  up  mostly  of  candies  and 
raisins,  and  a  number  of  others.  None  of  these  emergency  type,  lifesaving 
rations  was  satisfactory  but  their  use  for  the  purposes  for  which  they  were 
designed  turned  out  to  be  infinitesimally  small,  so  the  deficiencies  in  them  were 
of  little  importance. 

At  the  end  of  the  war  repre.sentatives  of  the  Office  of  The  Surgeon  General, 
Office  of  The  Quartennaster  General,  Army  Air  Forces,  and  Army  Ground 
Forces  met  in  Chicago  on  17  August  1945  to  determine  the  direction  which 
research  should  take  in  the  future  with  regard  to  pure  emergency,  survival 
type  rations.  It  was  generally  agreed  that  a  survival  ration  should  be  a  part 
of  the  equipment  of  each  soldier,  just  as  a  first  aid  pack  is  a  part  of  his  basic 
equipment.  It  was  agreed  that  this  ration  should  contain  not  less  than  25 
percent  of  the  probable  emergency  requirements  of  a  soldier  for  1  day  sind  that 
it  should  be  packaged  in  a  watertight  container  which  would  fit  into  a  pocket 
of  the  soldier’s  uniform.  Xo  consideration  need  be  given  to  vitamin  content 
because  vitamin  deficiencies  are  not  a  consideration  in  an  acute,  lifesaving  type 
of  ration.  Since  most  of  the  use  of  such  a  ration  is  by  Army,  Navy,  and  Air 
Force  troops  lost  at  sea,  arrangements  were  made  to  include  apparatus  which 
would  supply  HOO  cc.  of  water  daily  with  the  ration.  Careful  analysis  of  all 
available  data  indicated  that  less  than  0.05  percent  of  the  troops  would  ever  be 
required  to  use  such  a  ration  for  a  period  in  excess  of  48  hours.  It  was  agreed 
that  food  was  not  e.ssential  for  the  maintenance  of  life  in  such  a  short  period 
of  time  but  that  its  morale  value  was  worthwhile.*® 

NUTRITION  SURVEYS 

Throughout  World  War  I,  the  interval  of  peace,  and  up  until  the  middle 
of  1944  there  was  a  strong  feeling  on  the  part  of  the  Subsistence  Division,  Office 
of  The  Quartermaster  General,  that  if  a  nutritionally  adequate  diet  was  sup¬ 
plied  it  naturally  followed  that  men  consumed  an  adequate  diet.  The  Food 
Division,  Office  of  The  Surgeon  General,  in  World  War  I  and  the  Nutrition 
Division,  Office  of  The  Surgeon  General,  in  World  War  II  have  correctly  in¬ 
sisted  that  an  appraisal  of  the  dietary  of  the  Army  must  be  on  an  “as  co:isumed'’ 
basis  if  nutritional  adequacy  is  to  be  determined.  The  nutrition  officers  began 
early  to  conduct  nutrition  surveys  of  the  adequacy  of  the  diet  as  consumed  and 
indoctrinated  troops  and  commfinders  in  the  importance  of  this  concept.  This 
is  a  proper  function  of  The  Surgeon  General  and  .supplies  essential  data  to 
Subsistence  Division,  Office  of  The  Quartermaster  General,  upon  which  to  base 
foo<l  j)rocurement. 

'»  Interim  Kpt.  QMC  SiibHistemv  Kesearch  and  Development  I.al).  Auk  1945.  sub :  Survival  ra¬ 
tion* :  a  crlfloal  review.  HD:  720.1. 
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The  nutritional  state  of  troops  is  an  iin[>ortant  part  of  tlie  jrt'neral  I’espon- 
sibility  of  Tlie  Surgeon  (Jeneral  for  the  preservation  of  health  and  the  preven¬ 
tion  of  disiase.  It  is  also  of  paramount  iniportanee  to  eonunaiulers  because  it 
(letennines  nuich  of  the  ti^htinji  etticiency  of  combat  troops.  One  of  the  reasons 
for  the  reorganization  of  the  Nutrition  Division  in  the  sprinjr  of  1944,  placinji 
at  its  head  a  medical  officer,  was  to  implement  The  Surfreon  (TeneraTs  respon¬ 
sibility  in  the  maintenance  of  an  optimal  nutritional  state  in  all  trooj)S  This 
is  a  medical  officer's  job  because  it  re<piires  a  physical  examination  and  in  some 
instances  a  taborut<»ry  stiuly  of  certaii\  bwly  tissues. 

Nutrition  surveys  of  me.sses,  lasting  from  7  to  10  days,  were  conducted  in 
various  camps  and  stations  for  periods  usually  of  IM)  days,  to  siipply  information 
on  the  nutritional  adecjnacy  of  the  food  consumed  by  the  soldier  as  compared 
with  that  planned  or  issued.  The  factual  data  obtained  jrave  confidence  in  the 
rationijjfT  procedures  or  broujrht  out  difficulties  ajid  served  as  a  sound  basis  for 
recommendation.  Particular  attention  was  jriven  to  the  selection  and  handling 
of  fo<Kl  l»e<-ause  the  maltreatment  of  food  in  .storage,  cooking,  and  serving  or  the 
failure  on  the  part  of  the  soldier  to  consume  food  because  of  dislike  or  poor 
preparation  could  render  an  originally  ade<]uate  dietary  inadequate.  Lacking 
actual  data  on  losses  of  vitamins  in  such  procedures,  such  data  were  obtained 
through  the  Office  of  Scientific  liesearch  and  Development  for  the  losses  under 
good,  poor,  and  very  poor  conditions  of  storage  and  preparation  characteristic 
of  the  Army,  ('orrections  were  then  applied  to  the  calculation  of  nutritional 
content  of  the  dietary  in  accordance  with  the  methods  used  in  a  kitchen  or  with 
the  average  of  Army  methods. 

Nutritional  surveys  had  a  secondary  and  often  very  useful  purpose  under 
conditions  where  the  causes  of  apparent  difticidties  were  hard  to  detect  or  where 
there  was  some  uncertainty  as  to  the  success  of  messing  operations.  This  was 
true  because,  in  the  course  of  collecting  data,  food  and  nutrition  officers  were  in 
con.stant  contact  with  the  pei'sonnel  of  a  me.ss  and  were  usually  able  to  gain 
their  confidence  and  thus  obtain  a  background  to  the  ]>rob1ems  confronting  the 
mess  that  was  not  possible  on  inspection  with  its  usual  formality. 

Surveys  were  made  by  foo<l  and  nutrition  officers  before  and  upon  com- 
])letion  of  their  training  and  before  assignment  and  afterwards  when  required 
in  the  course  of  their  duties.  A  simultaneous  survey  of  99  Ground  P'orce 
organizations  was  made  in  dune  1943,'*  when  it  appeared  that  the  plan  of 
determining  the  miinber  of  rations  to  be  drawn  might  result  in  an  inadequate 
dietary  for  some  organizations  if  followed  as  j)rescril^ed.  A  sec'ond  simulta¬ 
neous  survey  was  conducted  in  1945. 

“(11  Howp,  I’.  K.,  tiiiii  Ht>rryninn.  O,  H.  :  Avt’rriKP  fooit  ronHiimption  In  thp  training  campa 
of  Oip  I  nit.-d  Staffs  .Vrinv,  l!t41  liM.l.  Am.  J.  IMiysloI,  144  :  .’i!»4,  Sep  1945.  (2)  See  footnote  9. 

p.  9(1. 


NUTRITION 


1>7 


The  early  surveys  in  1941  represente<l  roughly  tlie  concei)!  of  Army 
personnel  with  rejranl  to  the  kinds  ami  quantities  found  required  for  a  satis¬ 
factory  dietary  based  on  experience  with  the  frarrison  ration  and  information 
in  technical  manuals  at  that  time.  Subsequently  the  use  of  the  master  menu 
prepared  by  the  Quartermaster  (Teneral's  Office  tended  to  modify  slijrhtly  the 
choice  of  foods.  The  chief  differences  in  the  quantities  of  food  consumed  in 
1941  and  subsequently  were  that  in  the  later  period  there  were  less  meats  and 
citrus  fruit  and  jrreater  quantities  of  all  other  classes  of  food,  particularly 
sugar,  cereal  grains,  and  potatoes. 

The  various  types  of  organizations  or  units  surveyed  had  a  wide  range  of 
duties  and  levels  of  activity.  They  included  infantry,  artillery,  cavalry,  quar¬ 
termaster,  military  police,  ordnance,  engineering,  medical,  air,  chemical  war¬ 
fare,  tank,  i”duction  center  trooj)s,  and  others.  The  number  of  each  type  of 
unit  ditfere^  tvidely  (from  1  chemical  warfare  unit  to  77  infantry  units),  and 
the  caloric  value  of  food  consumed  likewi.'^e  ditfere<l  over  a  wide  range  (from 
3,132  for  5  induction  centers  to  4,13.5  for  3  demolition  units).  The  average 
caloric-  value  of  the  food  consumed  in  the  average  mess,  when  ])roperly  weighted, 
was  almost  3,700  calories  (3,694)  by  calculal.on.  This  agrees  closely  with  the 
estimate  reported  by  Murlin  and  his  associates’*  during  the  bust  war  (3,633). 
As  was  also  observed  in  World  War  I  reimrts,  the  calculated  caloric  value  of 
food  consumed  in  the  ordinary  mess  rarely  lies  outside  the  range  of  3,000  to 
4,000  calories. 

The  data  examined  in  terms  of  seasons  gave  results  that  are  again  similar 
to  those  reported  in  1919.  The  calorie  intake  was  highest  during  the  fall 
(September-November,  3,960  calories),  dropping  in  the  spring  (March-May. 
3,570  calories)  and  rising  slightly  during  the  summer  (June- August,  3,790 
calories).  The  observation  by  Murlin  that  seasonal  variation  caused  no  more 
than  a  400  calorie  deviation  (in  food  consumed  in  the  mess  only)  is  corroborated 
by  these  data. 

The  simultaneous  surveys  carried  out  in  99  messes  at  38  Ground  Force 
stations  during  the  first  week  of  June  1943,  represented  approximately  130,000 
rations  consumed.  They  included  a  study  of :  the  food  planned  and  consumed ; 
the  number  of  men  present  for  rations  (rations  due) ;  rations  drawn;  average 
number  of  men  eating  (the  basis  on  which  rations  were  drawn  according  to 
War  Department  (hrcular  16,  1943)  ;  table  waste,  i.  e.,  food  left  on  plates  and 
total  edible  waste;  the  cooking  and  standing  time  for  clas.ses  of  food  that  might 
be  seriously  affected  in  nutritional  value  by  long  cooking  and  standing. 

‘“(1)  Howp,  P.  f;.  :  N'litrltlnnal  probipma  of  the  .Army.  Mil.  Surfteon  90:  25.1-266,  Mar  1942. 
(2)  Howp,  P.  E.  :  The  (lletaries  of  our  military  foreea.  .4nn.  Am.  -Vend.  Pollt.  A  Social  Sc..  Jan  194.1, 
pp.  72-79.  (.1)  Howe.  P.  E.  :  Effect  of  recent  developmenta  In  nutrition  on  the  rationing  of  the 

Army.  Connecticut  .M.  J.  6  ;  157-161,  Mar  1942. 

Murlin.  J.  R.,  and  Hildebrandt.  F.  M.  :  .Vverace  food  conHiimption  in  the  tralnlnK  camps  of 
the  United  States  Army.  Am.  J.  Physiol.  49  ;  .5,11-556.  Sep  1919. 
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Table  1  presents  composite  data  on  the  quantities  of  food  consumed,  and 
wasted,  by  classes  of  food  having  similar  nutritive  value.”  “Food  consumed" 
represents  the  average  amounts  of  food  eaten  in  the  mess.  It  does  not  include 
waste.  The  data  on  waste  refer  to  the  quantities  of  edible  food  fit  for  human 
consumption  but  not  eaten  by  the  soldier,  or  prepared  or  discarded  in  the 
kitchen.  The  food  waste  has  been  corrected  to  the  equivalent  original  form, 
i.  e.,  as  purchases,  for  the  purpose  of  comparison.  (The  data  on  waste  of  in¬ 
dividual  classes  of  food  re{)resent  averages  of  averages.  Such  data  might  be 
open  to  serious  question  because  of  irregular  weighting.  It  is  justified  here  due 
to  the  fact  that  the  kinds  and  amounts  of  food  and  the  size  of  organizations 
were  similar.)  Edible  table  waste  is  the  waste  of  food,  corrected  to  its  pur¬ 
chased  form,  taken  on  the  soldier's  plate  and  not  consumed.  Total  edible  waste, 
including  this  waste  and  all  other  edible  food  prepared  or  discarded,  was  0.39 
pounds  per  man  per  day. 

Table  2  is  based  upon  the  June  1943  survey  of  99  messes  and  relates  to  the 
extent  of  overcooking  or  preparation  or  standing  before  serving  the  foods  that 


Table  1.  Average  Quantities  of  Food  Consumed  in  Army  Messes  (As  Determined  in 

455  Messes  During  1941-43) 


Food  groups 

Consumed 
(pounds  per 
man  per  day) 

Percent 
edible  waste* 

Meat,  fish,  and  poultry _ _ _ 

0.  909 

7.  5 

Eggs . - - - 

.  149 

6.  2 

Milk  and  milk  products  (fluid  milk  equivalents) . . . 

1.  016 

1.  6 

Fats,  butter,  and  spreads _ _ _ _ _ 

.  083 

.  7 

Fats,  other _ 

.  069 

4.5 

Sugar  and  svrups _ _  -  - - — 

.  262 

1.  0 

Cereals  and  grain  products _  .. 

.  567 

11.  1 

Beans;  other  legumes,  dry;  nuts,  dry _  _ 

.  055 

10.  5 

Vegetables,  leafy  green  or  yellow _ 

.  359 

16.  4 

Tomatoes _  _  _ 

.  155 

3.  5 

Citrus  fruits _  _  _ _ _ 

.  248 

1.  3 

Potatoes _  _  .  .  . . .  - 

.  561 

12.  9 

Vegetables,  other  than  leafy  green  or  yellow _ _ _ _ _ 

.  252 

10.  8 

Fruits,  other  than  citrus _  _ _  _ 

.  358 

2.  0 

Fruits,  dried _  .  _  ..  .  _  --  _  _  - 

.  026 

4.  7 

•Average  edible  food  wasted  in  messhall  and  kitchen 

Average  total  edible  food  Issued  to  organization 

Source:  Howe,  F.  E.,  and  Berryman,  O.  N.:  Average  food  consumption  in  the  training  camps  of  the  United  States  I 

Army,  1941-1943.  Am.  J.  Physiol.  144  :  588-S94.  Sep  1945. 

‘‘See  footnote  14  (1),  p.  96. 
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Table  2.  Observations  on  Le.igth  of  Time  Taken  in  Preparinq  or  Cooking  Food 

AND  ON  Standing  Time 


Type  of  food 

Preparation  or  cooking  time 

Standing  time 
(perceiit 
standing 
more  than 
half  hour) 

Nominai 
ailowance 
in  hours 

Percentage  requiring 

Less  than 

1  hour 

1  to  2 
hours 

i 

2  or  3 
hours 

Meats _  _  _ 

2 

60 

0 

40 

62 

Vegetables,  leafy  green  or  yellow  _ .  . 

1 

31  ' 

43 

26 

76 

Salads _ 

1 

8 

17 

75 

100 

Potatoes _ _ _ _ 

1 

24 

61 

!  15 

27 

Vegetables,  other _ 

1 

52 

15 

j  33 

61 

Source:  Howe,  P.  E.,  and  Berryman,  O.  H.:  Average  food  consumption  in  the  training  camps  of  the  United  States 
Army,  1941-1943.  Am.  J.  Physiol.  144;  588-594,  Sep  1945. 


result  in  serious  destruction  of  vitamins.  The  period  of  “ample  cooking  or 
preparing  time”  is  an  arbitrary  value  which  may  be  longer  than  desirable. 

The  data  on  rations  drawn  were  studied  in  relation  to  the  caloric  content  of 
the  food  planned  and  consumed.  They  were  divided  into  two  groups  as 
follows : 

1.  blesses  that  consumed  less  calories  than  were  planned.  In  this  group 
63  messes  consumed  an  average  of  3,440  calories  against  3,710  calories  planned. 
They  had  an  average  attendance  of  161  men  and  drew  171  rations  (10  extra 
rations  per  day) .  The  latter  represents  106  percent  of  the  attendance.  The 
attendance  was  86  percent  of  the  morning  strength  report.  There  was  0.15 
pound  edible  table  waste  and  0.36  pound  total  edible  waste.  In  addition  to 
the  above  there  were  19  messes  that  drew  fewer  rations  than  indicated  by  the 
attendance.  These  messes  consumed  2,780  calories  against  3,620  calories  planned. 
They  had  an  average  attendance  of  176  men  and  drew  169  rations  representing 
96  percent  of  the  morning  strength  report.  There  was  0.13  pound  edible  table 
waste,  0.24  pound  total  edible  waste. 

2.  Messes  that  consumed  more  calories  than  were  planned.  In  this  group 
15  messes  consumed  3,940  calories  against  3,690  calories  planned.  They  had  an 
average  attendance  of  158  and  drew  180  rations  (22  extra  rations  per  day), 
representing  120  percent  of  the  attendance.  The  average  attendance  was  77 
percent  of  the  morning  strength  report.  There  was  0.17  pound  edible  table 
waste,  0.30  pound  total  edible  waste.  Two  organizations  in  this  group  drew  less 
rations  than  the  number  of  men  eating. 

The  general  conclusions  to  be  drawn  from  these  data  are  as  follows : 

1.  Organizations  drew  more  rations  than  they  were  entitled  to  according 
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to  War  Dej)artinent  (Mirular  1(>,  194;l.  \v!u>n  followed  exactly.  In  17  percent 
of  the  cases  extra  foo<l  was  needed  if  the  caloric  intake  can  he  taken  as  an  index 
of  the  requiiTinents  of  the  messes.  On  the  averafre,  the  orfranizations  were 
receiving  barely  enough  fooil  for  their  needs  if  the  rations  were  drawn  according 
to  regulations.  In  no  case  were  more  rations  drawn  than  repivsented  by  the 
number  of  rations  to  which  the  organizations  would  have  been  entitled  according 
to  the  number  of  men  jiresent  for  rations  without  the  deductions  made  for 
strength  according  to  Army  Regulations  ( AR)  .‘1()-‘221'1. 

2.  The  total  edible  waste  was  fairly  high,  O.-Ti.  approximating  the  waste  in 
1917-18, 0.38  pound  per  man  ()er  day.  It  is  possible  under  veiy  i  lose  supervision 
to  reduce  edible  waste  as  it  is  prepared  to  0.1  pound  per  man  per  day  or  even 
less.  Table  waste  was  approximately  50  percent  of  the  total  edible  wa.ste.  indi¬ 
cating  that  the  soldier  in  his  eating  habits  is  not  more  wasteful  than  the 
kitchen  personnel.  That  is,  waste  that  occurs  to  a  considerable  extent  occurs 
in  the  adiuinistration  and  preparation  phases  of  mess  operation.  Waste  did 
not  bear  a  marked  relation  either  to  caloric  intake  or  the  excess  number  of 
rations  drawn.  It  is  obvious,  however,  that  if  moip  perishable  food  is  issued  or 
excessive  quantities  prepared  than  can  be  consumed  there  will  be  more  waste. 
Excess  issue  of  staple  foods  should  not  have  as  great  etfecd  on  waste  as  j)erishable 
foods  since  the  former  can  l)e  stored  for  future  use  or  returned  to  the  sales 
officer.  There  were  indications  that  the  relatively  high  waste  of  vegetables 
was  needlessly  cutting  into  civilian  supplies  of  vegetables  through  a  lack  of 
local  administration  of  supply  and  planning  of  menus  in  relation  to  the  dietary 
habits  of  the  troops. 

3.  The  caloric  intake  show'ed  a  considerable  range  and  varied  from  apju’ox- 
imately  2,774  to  4,644  calories.  The  average  caloric  consumption,  3,468  calories, 
was  less  than  the  soldier  had  been  consuming  in  previous  surveys  (4,100  calories 
supplied  and  3,888  calories  consumed  in  1941-42,  and  3,900  calories  supplied 
and  3,633  calories  consumed  with  approximately  365  calories  in  the  post  ex¬ 
change  in  1917-18).  Since  the  ration  was  usually  planned  for  the  average  of  a 
station,  some  organizations  will  require  less  and  some  more  food.  This  means 
that  food,  particularly  the  staple  energy  foods,  should  be  distributed  according 
to  the  needs  of  the  various  organizations  or  additional  quantities  of  these  foods 
be  made  available  to  organizations  that  need  them.  The  differences  between 
caloric  intake  observed,  in  relation  to  past  experience,  indicated  that  the  soldier 
may  depend  upon  the  food  eaten  outside  the  mevss  to  complete  his  caloric  require¬ 
ments.  Troops  were  less  active  than  they  were  formerly,  or  they  ate  more  food 
in  the  past  than  was  required.  It  is  not  possible  from  these  data  to  determine 
which  factor  or  factore  were  operating.  There  was  considerable  use  of  excess 
water  and  overcooking  and  the  service  of  food  was  delayed  to  such  an  extent 
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that  serious  losses  were  occurring  ii\  the  labile  vitamins  and  soluble  minerals, 
whieh  tend  to  invalidate  the  careful  planning  of  rations. 

A  coinpai’ison  of  the  food  issued  and  consumed  by  Xegro  soldiers  as  com¬ 
pared  with  white  troops  indicates  tliat  the  consumption  of  the  two  sets  of 
soldiei’s  was  essentially  the  same. 

Material  was  developed  to  aid  food  and  nutrition  and  Medical  Department 
officers  in  the  evaluation  of  rations,  including  data  on  food  consumption.  The 
general  ]irinci]des  of  an  adequate  acceptable  dietary  were  prepared  in  mimeo¬ 
graph  form  and  distributed,  and  finally  published  in  War  Depanment  Tech¬ 
nical  Bulletin  (TB  MED)  2.‘1,  2:1  March  1944.  A  rapid,  fairly  accurate  method 
of  determining  the  approximate  nutritive  value  of  dietaries  was  develojied  from 
the  experience  of  the  Bureau  of  Nutrition  and  Home  Economics.  Ignited  States 
Department  of  Agriculture.**  The  weighted  average  composition  of  roughly 
similar  classes  of  foods  was  represented  in  tables.  It  was  only  necessary  to 
apply  the  values  to  the  weights  of  particular  classes  of  food  as  used  or  pro¬ 
vided.  Distributions  of  food  were  studied  for  the  fall-winter  and  spring- 
summer  i)eriods  of  the  year.  The  tables  proved  to  be  very  useful  and  these 
j)ercentages  were  used  in  weighting  the  composition  of  the  various  classes  of 
food.  Tables  for  classifying  foods  and  factors  for  conversion  of  unit  packages 
to  pounds  for  use  in  dietary  analysis  of  rations  were  also  developed  and  pub¬ 
lished  in  TB  MED  25,  28  March  1944.  The  use  of  the  per  capita  consumption 
of  the  various  classes  of  food  which  follow  a  given  food  pattern  in  relation  to 
the  per  capita  consumptioji  of  a  given  mess  may  also  be  used  as  a  first  approxi¬ 
mation  of  adequacy  of  dietaries  or  rations. 

Motorized  troop  energy  expenditure  in  all  varieties  of  tanks,  and  to  a 
limited  extent  also  for  artillery  troop.s,  was  determined  at  Fort  Knox,  Kentucky. 
Many  universities  doing  experimental  work  for  the  Army  made  contributions. 
Much  of  these  data  were  brought  together  and  summarized  by  the  Chief, 
Chemical  Section,  Armored  Medical  Research  Laboratory,  and  his  report  was 
made  available  to  The  Surgeon  General  and  to  The  Quartermaster  General. 

At  the  end  of  1944  it  was  possible  to  make  reasonably  accurate  estimates 
of  the  caloric  requirements  of  troops  in  all  kinds  of  activities  and  to  arrive  at  a 
reasonably,  properly  weighted  estimate  of  a  mean  value  which  was  applicable 
to  the  whole  Army.  To  support  this  evidence  another  simultaneous  nutrition 
suiwey  of  the  actual  food  intake  of  troops  at  a  large  number  of  camps  scattered 
over  the  entire  Imited  States  was  made  in  the  spring  of  1945.*® 

(1)  Berr.vman,  G.  H..  and  Chatfield.  C.  ;  A  short  method  of  calculatine  the  nutritive  value  of 
diets.  .T.  Nutrition  25;  2^-'A7,  .Tan  194.1.  (2l  Berryman,  G.  H..  and  Howe,  P.  E.  :  A  short  method 

of  calculating  the  nutritive  value  of  diets.  J.  Nutrition  27:231-240,  Mar  1944.  (Erratum  p.  434, 
May  1944.1 

Rl>t  No.  36.  Med  Nutrition  Lab.  5  Apr  48.  sub:  Simultaneous  survey  of  food  consumption  In 
various  camps  of  tbe  United  States  Army,  22-28.  May  45.  AFML. 
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Table  shows  tlie  averajre  (|iiantities  of  the  various  food  frroups  eoiisuinetl 
in  the  mess  per  man  per  ilay  during;  the  period  under  survey:  for  eomparative 
purposes,  f(M)d  consumption  Hfrures  as  reported  in  194:1  by  Howe  and  Berry¬ 
man are  sliown  in  column  “2  of  this  table.  In  order  to  determine  the  juitri- 
tional  adequacy  of  the  focal  consumed  it  was  necessary  to  estimate  not  only  the 
amounts  of  food  prepared  but  also  the  amount  of  each  food  item  wa.sted  and 
subtract  the  nutrients  contained  thei’ein  from  the  nutrients  in  the  food  pre¬ 
pared.  To  obtain  data  on  food  wastage,  all  plate  waste  was  se^rregated  by 
food  groups  and  weighed,  and  all  kitchen  waste  was  also  segregated  and 
weighed.  The  range  of  food  wastage  in  the  different  me.sses  was  from  0.08 
pound  to  0.66  pound  |)er  man  per  day,  resultiiig  in  an  overall  average  of  0.24 
pound  of  edible  fcMxl  per  man  per  day  or  a])proxiinately  r»  percent  of  the  food 
issued  by  the  Quartermaster  (’orps.  This  figure,  as  compared  with  an  average 
edible  food  waste  of  0.38  pound  per  man  per  day  reported  in  1919,  0  <  onnd 
per  man  per  day  in  1941,  and  0.32  pound  per  man  per  day  in  1943,  iic  he 

creditable  strides  made  by  the  Army  in  food  conservation. 


Table  3.  .Averacie  Qc antities  ok  Food  Conscmeu  in  44  .Army  Messes 
Dirinc,  the  Period  22-28  May  1945 


Food  groups 


.Meat,  fish,  and  poultry.  .  . 

.  . . -  -  - . . 

Milk  and  milk  products  (fluid  milk  equivalents) 
Fats,  butter,  and  spreads. .  .  ..  . 

Fats,  other _ 

Sugar  and  syrups _ .  ..  .  ........  . .  . 

Cereals  and  grain  products  . . . 

Beans;  other  legumes,  dry;  nuts,  dry. . . 

Vegetables,  leafy  green  or  yellow. .  _ 

Tomatoes _ _  .  ..  .. 

Citrus  fruits. _ .  _  _  .  .  . 

Potatoes _  _ _  .  ...  .  . 

Vegetables,  other  than  leafy  green  or  yellow _ 

Fruits,  other  than  citrus.  .  ...  ..  .. 

Fruits,  dried . .  .  _  ... _ 


Pound.s  consumed  per  man 
per  day 


1»4.'> 

1941-43* 

0.  834 

0.  909 

.  165 

.  149 

1.  260 

1.  016 

.  070 

.  083 

.  044 

.  069 

.  280 

.  262 

.  512 

.  567 

.  036 

.  055 

.  302 

.  359 

.  162 

.  155 

.  332 

.  248 

.  562 

.  561 

.  248 

.  252 

.  211 

.  358 

.  028 

.  026 

•For  comi>arative  purposes,  average  food  consumption  in  Army  messes  as  reported  by  Howe  and  Berryman  in  1M3, 
Am.  J.  Physiol.  14A:  588-.W4,  S«>p  194,'S. 

Source:  Rpt  No.  30,  Med  Nutrition  Lab,  5  Apr  19A8,  sub;  Simultaneous  survey  of  food  consumption  in  various  camps 
of  the  fnited  States  Army,  22-28  May  KH.V  AFML. 


e  Sei'  footnote  14  (1).  p.  96. 
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During  this  study,  data  were  also  obtained  on  messing  practices,  i.  e.,  to'al 
elapsed  preparation  times.  The  methods  of  c(K)king  and  preparation  of  food 
were  satisfactory  in  the  majority  of  messhalls.  In  some  instances,  liowever, 
improper  preparations  and  cooking  practices  were  employed,  resultiitg  in 
lowered  nutritive  value  of  the  food  consumed.  The  most  common  infraction 
of  good  cooking  practices  was  poor  timing  of  food  preparation :  meat  was  cooked 
and  salads  prepared  too  far  in  advance.  Another  factor,  also  having  bearing 
upon  the  amount  of  food  left  over,  and  wasted,  was  the  overdrawing  and  under¬ 
drawing  of  rations.  A  comparison  was  made  of  rations  drawn  with  the  number 
of  men  actually  fed,  based  on  head  counts  made  by  each  nutrition  officer  and  a 
compilation  of  rations  drawn.  (If  the  messes  surveyed,  79  ))ercent  overdrew 
rations  and  20  percent  underdrew  rations.  Overdrawing  rations  to  the  extent 
of  5  percent  was  the  average  for  the  44  messes  surveyed. 

The.  approximate  nutritive  value  of  the  food  consumed  for  the  period  is 
shown  in  Table  4.  It  will  be  noted  that  the  quantities  of  essential  nutrients  as 
calculated  are  liberal,  and  exceed,  in  every  instance,  the  National  Research 
(Council's  recommended  dietary  allowances  for  moderately  active  men. 


Table  4.  Calculated  Nutritive  V'alue  of  Average  Food  Consumed  Per  .Man  Per 
Day  as  Determined  in  44  Army  Messes  During  the  Period  22-28  May  1945 


Calories _ _ _  - . 

Protein,  gni _ 

Fat,  gm . . 

Carbohydrates,  gm. 

Calcium,  gm _ _  . 

Phosphorus,  gm _ 

Iron,  mgm _ 

Vitamin  A,  I.  U.. . . 

Thiamine,  mgm _ 

Riboflavin,  mgm _ 

Niacin,  mgm _ 

Ascorbic  acid,  mgm. 


.Nutrients 


Consumed 

Standard  j 
Deviation  ^ 

! 

NRC* 

1 

3,  744 

1 

:  299 

3,000 

i  127 

11 

70 

181 

28 

411 

54 

1.  3 

.  2 

.  8 

2.  2 

.  2 

23.  3 

2.  1 

12.  0 

10,  042 

1,  960 

5,000 

1.  6 

.2 

1.  5 

2.  9 

.  4 

2.  0 

23.  0 

2.  4 

15.  0 

89.  0 

12.  6 

75 

*1945  National  Research  Council  recommended  daily  allowances  for  a  moderately  active  man. 

Source;  Rpt  No.  36.  Med  Nutrition  Lab,  5  Apr  48,  sub;  Simultaneous  survey  of  food  consumption  in  various  camps  of 
the  United  States  Army,  22-28  May  45.  .AFML. 


The  various  organizations  and  units  surveyed  were  of  widely  different 
composition  and  had  a  broad  range  of  duties  and  levels  of  physical  activity. 
Included  were  artillery,  cavalry,  engineer,  infantry,  medical,  military  police, 
quartermaster,  signal,  tank  transportation,  replacement  center,  and  miscel- 
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laneous  troop  units.  The  averufje  oaloric  value  of  food  consuined  by  the 
various  types  of  units  ranged  from  3,4"  1  calories  for  2  basic  training  units  to 
4,078  calories  for  2  quartermaster  units,  with  a  total  average  of  3,744  calories 
{>er  man  per  day.  These  figures,  when  considered  in  terms  of  the  strength  of 
the  various  units,  indicate  there  was  no  significant  variation  of  the  average 
caloric  intake  with  degree  of  activity  of  troops.  The  estimated  average  caloric 
intake  (3,744)  agrees  closely  with  the  estimate  of  the  previous  simultaneous 
survey  in  World  War  II  in  1943  (3,694)  and  with  Murlin  and  his  associates 
in  World  War  I  (3,633).  The  observation  by  Howe  and  Herrymisn  that  the 
calculated  caloric  value  of  food  consumed  in  the  mess  rarely  lies  outside  of  the 
range  of  3,000  to  4,000  calories  was  corroborated  by  these  data. 

Similar  surveys  were  made  in  isolated  camps  periodically  throughout  the 
war.  Nutrition  surveys  of  the  actual  food  consuniption  of  carefully  selected 
representative  samples  of  troops  in  most  of  the  larger  bases  of  the  Pacific 
theater  were  made  in  the  spring  and  summer  of  1945.  In  the  summer  of  1944 
a  controlled  experiment  was  carried  out  in  the  Tarryall  Mountains  at  Camp 
Carson,  Colorado.  Its  primarj-  purpose  was  to  test  ration  acceptability  but 
at  the  same  time  very  precise  records  of  the  actual  caloric  intake  of  troops 
were  maintained.  These  troops  (a  battalion  of  infantrymen)  were  on  very 
rigid  advanced  infantry  training. 

There  was  good,  general  agreement  from  all  of  the  sources  of  information 
concerning  the  caloric  intake  of  American  soldiers  and  it  was,  therefore,  possible 
to  write  a  prescription  for  the  diet  of  the  Army  based  upon  scientific  appraisal 
of  soldier  requirements.-'  There  may  api^ear  to  have  been  some  unnecessary 
delay  in  getting  this  prescription  written  but  as  a  matter  of  fact  much  of  the 
information  was  used  informally  by  The  Quartermaster  General  in  setting  up 
both  the  master  menu  of  the  A  ration  and  the  components  of  the  various  expe¬ 
ditionary  forces’  rations  for  many  months  before  the  official  prescription  was 
published.  The  errors  in  diet  construction  were  always  on  the  high  side  prior  to 
the  publication  of  these  standards. 

A  national  food  shortage  and  the  tremendous  food  requirement  of  Europe 
and  the  Orient  were  in  part  responsible  for  the  publication  of  this  diet  at  the 
relatively  low  level  of  3,600  calories.  Previous  to  this  time  all  of  the  rations 
of  the  Army  ranged  from  3,750  calories  tip  to  over  4,500  calories. 

The  content  of  other  nutrients  which  go  to  make  up  a  diet  were  arrived  at 
by  using  the  National  Research  Council  standards  as  a  guide  but  lowering  the 
amounts  to  what  was  deemed  to  be  safe  but  satisfactory  levels  after  carefully 
studying  nutrition  survey  data  in  many  parts  of  the  world.  For  example,  it 
will  be  found  that  the  thiamine  requirement  of  the  Army  ration  is  considerably 
lower  than  that  of  the  National  Research  Council.  The  Army  figure  was 
arrived  at  by  studying  troops  in  the  Pacific  who  had  lived  on  a  B  ration,  much 


"  WD  Clr  .13.  5  Fpb  46. 


NUTRITION 


105 


lower  in  thiamine  content  than  the  requirements  of  the  Natic.ial  Research 
Council,  for  a  period  of  over  2  years  and  showed  no  detectable  evidence  of 
thiamine  deficiency.  The  same  applied  to  the  other  components  of  vitamin  B 
complex.  The  figures  actually  used  were  also  supported  by  experimental  data, 
particularly  that  from  the  University  of  Minnesota  “  and  by  information 
obtained  from  other  investigators. 

It  was  the  opinion  of  the  officers  of  the  Nutrition  Division,  Office  of  The 
Surgeon  General,  that  a  single  dietary  standard  for  the  Army  was  a  fallacious 
concept  and  that  th?  various  com|X)nents  of  the  Army  should  be  fed  in  the  terms 
of  their  physiologic  needs.  Such  a  procedure  would  call  for  a  diet  of  nearly 
5,()(X)  calories  in  some  engineering  organizations  and  for  approximately  2,500 
in  many  headquarters.  However,  the  administrative  mechanism  for  handling 
such  a  plan  was  not  well  worked  out.  Although  covered  in  effect  in  War  De¬ 
partment  Circular  208,  13  September  1943,  the  new  concept  was  never  put  into 
effect  except  as  a  trial  proposition  in  the  feeding  of  prisoners  of  war.  The 
actual  dietary  prescription  was  a  mean  value  which  could  be  raised  or  lowered 
by  local  commanders  with  Medical  Department  approval. 

Realizing  that  under  certain  circumstances  rations  may  be  inadequate  be¬ 
cause  of  the  inability  of  troops  to  consume  them  or  to  get  all  of  the  normal 
components,  policies  were  written  permitting  the  supplementation  over  and 
above  the  basic  standards  as  required — the  requirement  being  determined  by 
Medical  Department  officers. 

PRISONER  OF  WAR  FEEDING 

Providing  food  for  German  prisoners  of  war  in  the  Zone  of  Interior  created 
many  problems.  If  the  number  of  prisoners  had  been  small  the  feeding  problem 
would  have  been  of  minor  importance.  But  on  V-E  Day  there  were  between 
300,000  and  400,000  prisoners  of  war  distributed  in  main  and  branch  camps  in 
the  Zone  of  Interior.  The  first  prisoners  of  war  were  received  in  the  United 
States  in  May  1942.  Their  presence  in  the  Zone  of  Interior  posed  many  ques¬ 
tions  of  feeding.  The  most  important  was  how  much  and  what  items  of  food 
should  be  used  in  the  dietary  of  the  German  prisoners  of  war.  Answering  this 
question  required  the  interpretation  of  that  part  of  the  Geneva  Convention 
article  pertaining  to  the  feeding  of  prisoners  of  war.  The  Geneva  Convention 
reads,  “The  food  ration  of  Prisoners  of  War  shall  be  equal  in  quantity  and 
quality  to  that  of  troops  at  base  camps.”  The  obvious  way  to  conform  to  this 
was  to  feed  prisoners  the  same  items  and  amounts  of  food  as  American  troops 
received. 

So,  from  1942,  when  the  first  German  prisoners  of  war  were  received  until 
1944  when  the  first  directive  on  prisoner  of  war  feeding  was  issued,  German 
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[irisoriers  were  fed  approximately  the  same  ration  as  Amerioan  troops  or, 
namely,  the  ftKxls  listed  on  the  service  command  menu  for  troops. 

The  first  circular  on  prisoner  of  war  feeding  was  published  1  July  1944.^^ 
This  circular  was  not  very  foireful.  Some  of  the  pertinent  provisions  con¬ 
tained  therein  were : 

....  In  ih)  case  will  the  issue  of  critical  or  rationetl  items  (‘xceed  quantities  stipu¬ 
lated  in  the  Office  of  Tlie  Quartermaster  General  master  menu.  .  .  . 

•  •  •  •  • 

....  The  menu  board  may  find  it  necessary  to  alter  the  percentage  of  increases,  de¬ 
creases,  or  the  deletion  suggested,  based  upon  experiences  in  feeding  the  prisoners  in  their 
pjirticular  camp.  If,  for  example,  it  is  known  that  prisoners  wili  consume  the  regular 
post  menu  issue  of  apjde  butter,  beets,  carrots,  or  tomatoes  without  waste,  the  regular 
issue  should  he  made.  The  value  of  the  garrison  ration  must  not  be  exceeded,  how¬ 
ever.  .  .  . 

Tlius,  it  can  be  seen  that  no  restrictions  of  consequence  were  made.  As  long 
a«  the  prisoner  of  war  menu  did  not  exceed  the  value  of  the  garrison  ration  or 
the  amounts  of  rationed  items  on  the  Office  of  The  Quartermaster  General  menu, 
it  was  satisfactory.  Also,  it  can  be  seen  that  in  some  instances  prisoners  of  war 
could  be  fed  a  ration  equal  or  greater  than  that  of  United  States  enlisted  men. 
This  W51S  fouml  to  be  true  in  some  cases.  In  1945  four  circulars  on  prisoner 
of  war  feeding  were  published,  namely.  Army  Service  Forces  Circulars  39,  72, 
150,  and  191.  Parts  of  the  first  three  circulars  were  in  effect  at  the  same  time; 
this  caused  confusion. 

It  can  be  safely  said  that  serious,  effective  attention  on  a  wide  scale  was  never 
given  by  anyone  to  the  maximum  usage  of  noncritical  foods  in  prisoner  of  war 
feeding  until  the  following  occurred:  First,  the  Allied  armies  overran  prison 
camps  in  Germany  and  found  in  them  starving,  malnourished  prisoners  of  war, 
Americans  and  others;  second,  civilians  in  the  United  States  protested  vigor¬ 
ously  when  they  learned  through  newspaper  accounts  and  radio  commentators 
that  the  German  prisoners  of  war  were  being  fed  a  diet  luxurious  in  comparison 
with  the  one  they  (housewives)  could  provide  for  their  families.  Response 
by  the  War  Department  to  the  foregoing  protests  was  immediate:  All  agencies 
involved  in  feeding  the  prisoners  of  war  were  instructed  to  cut  the  use  of 
civilian-scarce  food  to  a  minimum  and  to  substitute  civilian-plentiful  food. 
The  Geneva  Convention  was  reinterpreted  by  joint  agreement  of  the  Office  of 
The  Surgeon  General,  Office  of  The  Quartermaster  General,  and  Office  of  The 
Provost  Marehal  General,  with  concurrence  of  the  Commanding  General,  Army 
Service  Forces,  as  follows:  The  word  “equal”  does  not  mean  “identical,”  there¬ 
fore,  if  American  troops  were  fed  100  gm.  of  protein  in  the  form  of  grade  A 
beef,  while  German  prisoners  had  to  be  fed  the  same  amount  of  protein,  it  did 
not  have  to  come  from  the  same  part  of  the  carcass.  Furthermore,  while  troops 
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were  authorized  from  3,600  to  4,000  calories  per  day  their  actual  consumption 
was  a  function  of  their  energy  requirements  (the  work  they  did)  and  might  be 
considerably  lower  than  the  authorized  figure.  It  was,  therefore,  agreed  to  feed 
prisoners  of  war  in  terms  of  their  energy  requirements  and  to  feed  them  low-cosr 
nonrationed  foods  which  were  nutritionally  adequate,  as  determined  by  ac¬ 
cepted  American  standards.  (See  Army  Service  Forces  Circular  235,  1945.) 

In  haste,  as  a  stop-gap  measure,  Army  Service  Forces  Circular  150, 
27  April  1945,  was  written,  principally  by  the  Office  of  The  Quartermaster 
General,  and  dispatched  to  the  field  accompanied  by  a  menu  guide  for  prisoners 
of  war.  This  circular  and  menu  required  that  use  be  made  of  the  following 
or  similar  items:  pig’s  snouts,  pig's  feet,  pig’s  tails,  green  bones,  hearts,  and 
similar  items  of  meat  in  amounts  not  to  exceed  4  ounces  per  man  per  day  (this 
did  not  mean  inedible  meat),  bread  in  amounts  up  to  130  pounds  per  100  men 
per  day  and  flour  in  addition.  They  would  not  eat  this  much  bread.  No  sub¬ 
stitutions  were  permitted.  This  resulted  in  a  sad  state  of  affairs:  (1)  The 
items  specified  in  the  menu  could  either  not  be  obtained  at  all  by  market  centers 
or  in  only  limited  quantities,  (2)  inability  to  obtain  the  foregoing  items  resulted 
in  an  inadequate  diet,  and  (3)  some  thought  the  dietary  standards  were  too 
low  when,  as  a  matter  of  fact,  this  was  not  the  trouble — the  trouble  was  in  the 
unavailability  of  foods  and  a  poorly  planned  menu.  Soon  there  were  reports 
of  prisoners  of  war  fainting  on  the  job,  inability  to  meet  established  work 
quotas,  and  loss  of  weight.  Then  the  public  again  bombarded  the  War  Depart¬ 
ment,  this  time  the  letters  stating,  in  effect,  that  to  starve  the  Germans  was 
to  lower  ourselves  to  the  same  level  as  the  Germans  who  starved  their  American 
prisoners  in  Germany. 

At  this  point,  a  joint  meeting  of  representatives  from  the  Office  of  The 
Quartermaster  General,  The  Surgeon  General,  and  The  Provost  Marshal  Gen¬ 
eral  was  held  to  consider  what  could  be  done  to  feed  the  German  prisoners  a 
nutritionally  adequate  diet  with  noncritical  items  of  food.  This  meeting  was 
called  by  the  Office  of  The  Quartermaster  General.  It  marked  the  first  time 
that  joint  consideration  by  all  interested  agencies  was  given  to  the  prisoner  of 
war  feeding  problem.  Preceding  this  first  meeting  most  of  the  directives  on 
prisoner  of  war  feeding  had  been  written  by  the  Office  of  The  Quartermaster 
General  with  the  approval  of  The  Provost  Marshal  General.  In  this  joint 
meeting  several  decisions  were  made : 

1.  To  have  teams  make  brief  surveys  of  the  status  of  prisoner  of  war  sub¬ 
sistence — the  teams  to  consist  of  representatives  of  The  Surgeon  General,  The 
Quartermaster  General,  and  the  Director  of  Food  Service  from  the  headquarters 
of  the  service  command  in  which  the  surveys  were  conducted  or,  namely,  the 
First,  Second,  Fourth,  Fifth,  and  Sixth  Service  Commands; 

2.  To  have  a  committee  review  existing  tlirectives  on  prisoner  of  war  feed¬ 
ing  and  to  formulate  recommendations  concerning  them;  and 
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3,  To  have  a  committee  make  a  survey  of  pre  amis  surveys  of  prisoner 
of  war  feedinj;  ami  to  render  a  report  tliereon. 

There  were,  therefore,  tliree  committees  at  work  sinuiltareously :  (1)  the 
survey  tean»s  at  work  in  the  service  commands;  (2)  the  committee  to  review 
existin<r  refT'dations;  arid  (3)  tlie  committee  to  review  reports  of  previous  sur¬ 
veys,  which  had  been  conducted  iiy  botli  nutrition  officers  and  food  service 
officers.  The  findinjjs  of  all  these  committees  were  briefly  as  follows:  The 
committee  surveying  prisoner  of  war  camps  in  the  Zone  of  Interior  found,  in 
general,  noncompliance  with  the  existing  directives.  The  committee  which 
studied  existing  directives  found  that  sivecifleity  was  lacking  and  the  mere 
existence  of  such  a  large  number  of  directives  confused  the  officers  in  the  fieid 
responsible  for  implementing  the  directives.  The  report  of  the  committee  to 
review  previous  surveys  revealed  that  the  findings  of  the  committee  working 
in  prisoner  of  war  camps  merely  substantiated  previously  reported  findings. 
These  committees  brought  to  a  focal  point  conditions  of  lo  sg  standing  pertain¬ 
ing  to  prisoner  of  war  feeding.  Not  of  minor  importance  was  the  sale  of  scarce 
food  items  not  available  to  the  civilian  public  from  the  post  exchange  to 
(ilerman  prisonei’s. 

The  second  joint  meeting  of  representatives  of  the  interested  agencies  was 
held  to  discuss  the  results  of  the  survey  and  to  map  out  the  general  plan  for  a 
single  new  directive  to  supersede  all  existing  directives.  The  real  problem 
was  one  of  policy  on  nutrition  standards  for  prisoners  of  war.  The  Office  of 
The  Surgeon  General  contended  that  the  terms  of  the  Geneva  Convention 
article  were  met  when  the  standards  of  the  Xational  Research  Council  were 
attained  and  that  prisoners  of  war  should  be  fed  according  to  their  degree  of 
activity.  These  two  contentions  were  upheld  and  became  a  part  of  the  directive, 
Army  Service  Forces  Circular  191, 29  May  1945. 

The  directive  stated  s{)ecifically  the  duties  of  all  concerned  with  the  feeding 
of  German  prisoners  of  war.  Some  of  the  more  important  duties  to  be  dis¬ 
charged  by  the  Medical  Department  through  nutrition  officers  in  conformance 
with  Army  Service  Forces  Circular  191  were;  to  assist  in  the  formulation  of  a 
service  command  prisoner  of  war  menu;  determination  of  the  caloric  expend¬ 
iture  of  energy  by  prisonei-s  of  war — the  results  would  indicate  to  the  sales 
officer  the  amounts  of  food  to  issue;  and  frequent  inspection  of  feeding  and 
sanitation.  The  provisions  of  this  circular  were  carefully  worked  out  and, 
with  a  few  exceptions,  ])ro\"ed  satisfactory. 

The  Nutrition  Division,  Office  of  The  Surgeon  General,  published  a  set 
of  criteria  by  which  pri.soner  of  war  camps  could  estimate  the  caloric  require¬ 
ments  of  troo|)s  and  by  the  simple  process  of  jjeriodic  weighing  could  determine 
the  adequacy  of  the  ration  issue. 

It  should  be  made  clear  here  that  the  key  to  feeding  the  ])risoners  jjroperly 
with  food  not  in  short  supply  was  a  well-planned  menu  conqM  sed  of  food 
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procurable  by  market  centers  in  proper  amounts.  Procurement  of  food  items 
not  commonly  used  in  GI  rations  was  very  difficult,  as  aforementioned,  for 
market  centers  to  etfect.  For  example,  to  procure  enough  pig's  tails  to  make 
one  issue  of  them  to  German  prisoners  of  war  was  an  almost  insurmountable 
task,  particularly  when  the  number  of  German  prisoners  of  war  to  be  fed  was 
large.  Many  items  of  this  sort  were  never  used;  instead  other  meats  (non- 
rationed)  such  as  fish,  bologna,  et  cetera,  were  issued.  There  was  a  lag  period 
between  the  time  when  the  circular  was  written  and  when  procurement  could 
be  etfected.  As  soon  as  procurement  “caught  up"  with  the  circular  the  plan 
devised  jointly  by  the  Office  of  The  Surgeon  General,  the  Office  of  The  Quar¬ 
termaster  General,  and  Office  of  The  Provost  Marshal  General  worked 
satisfactorily. 

Everyone  who  assisted  in  writing  the  directive  was  cognizant  of  the  fact 
that  the  circular  could  not  possibly  be  perfect.  In  order  to  find  out  as  soon 
as  possible  its  faults  and  to  correct  them  a  study  was  to  be  conducted  in 
prisoner  of  war  camps  by  a  survey  team  planned  as  soon  as  Army  Service 
Forces  (fircular  191  was  put  into  etfect.  The  teams  consisted  of  representatives 
from  the  Office  of  The  Surgeon  General  and  the  Office  of  The  Quartermaster 
General.  Surveys  were  made  and  reported  but  the  number  of  recommendations 
was  small.  V-J  Day  occurred  before  action  could  be  taken  on  these  recom¬ 
mendations.  V-J  Day  had  an  immediate  effect  on  the  whole  outlook  of  prisoner 
of  war  feeding  inasmuch  as  plans  were  made  at  once  for  the  return  of  the  entire 
number  to  Germany  by  March  1946. 

A  record  to  indicate  what  the  German  prisoners  of  war  needed,  on  the 
av'erage,  is  as  follows:  a  ration  providing  3,400  calories  was  usually  sufficient; 
a  ration  providing  as  much  as  4,000  calories  was  permitted  for  prisoners  of 
war  laboring  in  lumber  camps,  in  beet  harvest,  or  in  other  arduous  work  when¬ 
ever  it  was  determined  by  the  proper  medical  authority  that  there  w’as  a  need 
for  it ;  a  low-calorie  ration,  2,500  calories,  was  issued  to  those  German  prisoners 
of  w’ar  who  refused  to  work.  To  some  it  may  seem  that  the  German  prisoners 
of  war  were  overfed.  The  fact  that  they  afforded  the  primary  source  of  labor 
in  Army  camps,  harvest  fields,  pulpwood  mills,  and  other  locations  should  not 
be  overlooked  when  considering  whether  prisoners  of  war  were  fed  too  liberally. 
To  produce  efficient  work  any  personnel  must  be  well  fed  and  it  was  on  this 
hypothesis  that  the  Office  of  The  Surgeon  General  recommended  feeding  of  a 
ration  equal  calorically  to  the  caloric  expenditure  of  energy. 

CIVILIAN  FEEDING  IN  LIBERATED 
AND  OCCUPIED  AREAS 

With  the  cessation  of  hostilities  in  Germany  it  became  the  duty  of  the 
Army  to  maintain  law  and  order  and  to  prevent  the  spread  of  disease.  The 
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foml  problem  in  Kuro{)e  was  jicufe.  The  Office  of  Tlie  Siirjieon  (leneral  supplied 
five  nutrition  survey  teams  for  the  purpose  of  appraisiu};  the  nutritional  state 
of  the  civil  populations  iti  the  occupied  cotintries.  The  purpose  of  this  aj)praisal 
was  to  determitte  the  minimum  food  requirements  for  all  groups  of  the  popula¬ 
tion.  It  was  believed  that  oidy  by  this  techni<pie  could  the  inadequate  suj)ply  of 
fowl  be  distributed  equitably  in  the  best  interest  of  the  Army,  and  also  the 
quantity  of  food  available  through  all  .sources,  including  the  black  market,  be 
estimated.  Invariably,  actual  mea.surement  of  people  showed  500  calories  more 
foo<l  intake  than  ajrriculture  supply  surveys  indicated  was  available.  Failure 
of  populatiotis  to  lose  weight  proved  the  correctness  of  the  survey  findings  and 
saved  millions  of  dollars  in  rations.  Hy  15  August  1945  more  than  40,000 
people  had  been  examined  in  Germany.  This  group  was  a  carefully  selected 
miniature  sample  of  the  jM)pulation  of  -20  of  Germany's  most  important  cities. 
A  similar  procedure  was  planned  for  Japan,  provided  the  food  supplies  of  that 
country  were  inadequate  to  meet  the  needs  of  the  occupying  forces.  There  was 
no  effort  to  sujiply  an  oi)timal  diet  to  these  people  but  rather  to  supply  a  diet 
which  would  prevent  civil  unrest,  the  spread  of  disea.se,  and  would  allow  the 
civil  populations  to  carry  otit  such  work  as  might  be  neces.sary  for  the  effective 
running  of  the  country  by  American  forces.  Further  details  of  this  program 
and  the  nutritional  state  of  civil  populations  in  (x'cnpied  countries  will  be 
found  in  another  volume  in  this  series. 

REGIONAL  FOOD  HABITS  AS  RELATED 
TO  FOOD  ACCEPTANCE 

Food  acceptance  is  tied  up  with  many  factors  which  are  largely  psychologi¬ 
cal — the  strongest  is  probably  the  food  habits  of  the  family  from  which  an 
individual  comes.  Ilei-e,  unfortunately,  methods  of  food  preparation,  good 
or  bad,  play  a  significant  role.  Food  habits  of  a  locality  in  the  Gnited  States 
are  undoubtedly  base<l  on  two  major  factors ;  ( 1 )  the  ju'edominating  nationality 
of  the  country  from  which  the  people  come,  and  (2)  the  food  available  in  the 
community.  Even  in  the  latter  case  the  methods  of  preparation  characteristic 
of  the  nationality  of  origin  modify  the  use  of  the  abundant  foods  of  a  region 
and  introduce  a  secondary  factor  in  the  acceptance  of  the  same  foods  by  persons 
of  another  region. 

Factual  evidence  of  the  effect  of  previous  food  habits  on  the  acceptance 
of  food  in  the  .\rmy  is  very  limited.  The  failure  to  accept  new  foods  or  methods 
of  preparation  is  so  much  more  obviotjs  that  it  is  much  easier  to  notice  and 
relate  than  the  lack  of  effect  or  ac<'eptance  after  a  i)eriod  of  e.\j)osure  to 
particular  foods. 

An  example  is  the  method  of  preparation  of  it  meal  at  Fort  Meade,  Mary¬ 
land.  where  ]airts  of  two  companies  mes.sed  together — one  largely  from  the 
New  England  States  with  a  New  England  mess  sergeant  and  the  other  from  the 
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South  with  a  ruess  sergeant  from  the  same  region.  The  mess  sergeants  super¬ 
vised  the  cooking  on  alternate  days.  In  a  survey  of  the  mess  it  was  noted  that 
the  consumption  of  food  was  greater  by  the  men  from  the  region  from  which  the 
mess  sergeant  came  on  the  days  he  was  in  charge  of  the  kitchen. 

There  were  many  cases  of  failure  to  accept  fresh  vegetables  other  than  the 
standard  potatoes,  tomatoes,  corn,  string  beans,  spinach,  and  cabbage.  In  some 
cases  even  some  of  these  foods  were  not  accepted.  In  the  case  of  other  vegetables, 
they  were  well  prepared  even  when  the  cook  knew  that  only  a  small  portion  of 
the  quantity  he  was  preparing  would  be  eaten,  the  rest  to  go  into  the  garbage 
or  elsewhere  if  the  garbage  can  was  under  close  scrutiny. 

Regional  food  habits  are  very  definite  with  regard  to  certain  basic  carbo¬ 
hydrate  foods — rice  and  potatoes,  and  individual  foods — c'ornbread  and  beans. 
Lamb,  or  as  it  is  usually  called,  mutton,  is  also  a  regional  problem.  In  tho 
latter  case  the  difficulty  in  acceptance  may  be  due  to  the  .small  size  of  the  bulk 
and  consequently  the  difficulties  of  getting  full-sized  slices  of  meat. 

At  times  variety  or  greater  profusion  of  so-called  acceptable  foods  was 
resorted  to  when  all  that  was  needed  was  a  slight  variation  in  method  of 
preparation  and  good  cooking. 

The  psychological  conditions  under  which  food  is  eaten  plays  a  part  in  food 
acceptance.  It  has  been  noticed  in  Army  messes  that  were  not  consuming  certain 
foods  satisfactorily  that,  while  at  most  of  the  tables  there  would  be  considerable 
waste,  at  an  occasional  table  there  was  no  waste  and  the  serving  dishes  were 
completely  emptied.  One  possible  explanation  is  that  someone  showed  an 
interest,  no  one  objected,  and  the  rest  fell  in  line.  This  is,  in  effect,  the  condition 
that  determines  the  food  habits  in  youth. 

From  a  national  point  of  view,  a  British  officer  engaged  in  studying  the 
nutritional  problems  of  the  Royal  Air  Force  told  of  the  delight  certain  Royal 
Air  Force  troops  had  in  our  rations  when  they  first  lived  on  them.  Later  their 
established  habits  prevailed  and  they  insisted  on  returning  to  British  rations. 

It  is  obvious  that  regional  food  habits,  in  the  broadest  sense,  are  a  factor 
in  tbe  acceptance  of  foods  and  that  such  habits  persist  for  a  long  time.  The 
opinion  has  been  expressed  that  the  soldier  after  a  year  or  so  gradually  becomes 
accustomed  to  the  foods  he  obtains  in  Army  messes  and  accepts  them. 

There  are  two  or  three  phases  of  the  extent  to  which  regional  food  habits 
interfere  with  or  promote  the  eating  of  basic  foods  or  unusual  foods:  ( 1)  when 
they  first  are  presented  or  after  they  have  been  presented  for  a  relatively  short 
time,  and  (2)  when  they  have  been  presented  for  a  sea.son  or  longer.  The  ulti¬ 
mate  test  of  acceptance  might  well  be  when  two  foods  or  methods  of  prepara¬ 
tion  are  presented  simultaneously  and  the  individual  eats  the  new  food  or 
method  of  preparation  in  preference  to  the  one  to  which  he  was  previously 
accustomed,  or  at  least  50  percent  of  the  ♦ime. 
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Since  previous  food  habits  do  influence  acceptance  of  food,  at  least  tem¬ 
porarily,  profitable  studies  might  well  be  conducted  with  individuals  from 
different  regions  on  such  (questions  as  to  the  best  methods  to  modify  acceptance 
of  foods,  the  classification  of  foods  and  methods  of  preparation  that  present 
the  least  and  most  difficult  problems  of  acceptance,  the  extent  to  winch  texture 
(fine,  coarse,  soft,  or  hard),  color  (colorless,  colored,  and  the  kind  of  color), 
and  flavor  (acid,  sour,  sweet,  strong,  milk,  highly  flavored,  or  bland)  affect 
acceptance,  and  which  of  the  factors  have  the  greatest  influence.  Along  with 
such  studies  could  well  be  included  studies  of  the  qualities  of  food  that  promote 
the  acceptance  of  the  same  foods  for  long  periods  of  time  and  those  that  cause 
early  dissatisfaction  and  even  rejection  under  conditions  of  monotony.  AVhile 
subjects  from  the  Ignited  States  are  i-ather  well  conditioned  to  variety  there  is 
evidence  that  some  types  of  food  are  acceptable  over  longer  periods  of  time  than 
others.  Results  on  studies  of  the  effect  of  regional  food  habits  in  relation  to 
food  acceptance  can  be  useful  in  the  development  of  a  sound  nutritional  pro¬ 
gram  for  the  country  as  a  whole.  They  should  reveal  nutritional  deficiencies 
and  their  causes.  As  a  member  of  the  Food  and  Agriculture  Organization  of 
the  l’’nited  Nations,  the  I’nited  States  agreed,  at  the  first  conference  at  Quebec, 
Canada,  “to  take  all  measures  within  its  power  to  raise  the  level  of  nutrition 
and  the  standard  of  living  of  the  people  under  their  jurisdiction”  and  “to  report 
to  one  another  ...  on  the  measures  taken  and  progress  achieved.” 

THEATERS  OF  OPERATIONS 


Overseas  Problem 

The  feeding  of  the  soldier  in  the  overseas  areas  was  essentially  one  of 
supply,  experience  of  mess  personnel  in  the  preparation  and  serving  of  the  field 
ration,  and  the  use  of  the  packaged  rations,  C,  K,  and  five-  or  ten-in-one.  The 
character  of  the  rations  was  determined  in  the  Zone  of  Interior.  Supplemen¬ 
tation  of  the  ration  from  sources  within  or  near  the  field  of  operations  was  not 
the  policy  of  the  Army.  In  the  China-Hurma-India  theater,  this  policy  was 
modified  to  some  extent  before  supplies  of  the  B  ration  reached  the  authorized 
level.  Troops  were  fed  the  British  field  service  ration,  supplemented  by  fresh 
■supplies  purchased  locally  and  by  available  items  of  the  B  ration. 

The  basic  major  difficulty  in  the  adequacy  of  the  diets  was  failure  to  con¬ 
serve  the  food  available,  whether  the  field  or  B  ration  or  the  packaged  rations. 
The  length  of  the  supply  line  and  the  rapid  movement  of  troops  into  new  areas, 
Avhich  characterized  amphibious  operations,  resulted  in  unbalanced  rations. 
The  rations  were  unbalanced  in  relation  to  the  articles  of  the  ration,  more  than 
in  actual  nutritional  adequacy.  This  was  not  true  of  the  packaged  rations. 


**  This  section  was  prepared  by  Dr.  Audrey  A.  Kill  from  historical  reports  and  other  archival 
material. 
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which  were  units  in  themselves  but  also  restricted  in  caloric  content.  The 
problem  of  acceptance  was  more  pronounced,  however,  with  the  packaged  ra¬ 
tions,  which  were  planned  for  short  periods  of  time.  Their  convenience  in 
transportation,  distribution,  lack  of  need  for  kitchen  facilities  for  preparation, 
and  relative  nonperishability  or  difficulties  of  supply  resulted  in  their  continu¬ 
ous  use,  without  relief  with  the  H  ration,  for  longer  periods  than  contemplated. 
Under  these  conditions  the  soldier  chose  the  parts  in  which  he  was  most  inter¬ 
ested  and  discarded,  bartered,  or  gave  away  the  others.  The  result  was  a  low¬ 
ered  caloric  intake  and  some  slight  njalnutrition. 

Nutrition  in  North  African  Theater  -^ 

The  Consultant  in  Medicine,  Office  of  the  Surgeon,  Headquarters,  Xorth 
African  Theater  of  Operations,  functioned  as  the  nutrition  officer  from  3 
January  1943  until  the  responsibility  for  this  subject  was  transferred  to  the 
section  of  preventive  medicine  on  1  August  1944.  At  the  time  of  his  arrival  at 
Allied  Force  Headquartei-s  in  Algiers  on  3  January  1943,  the  American  forces 
in  North  Africa  had  been  engaged  for  less  than  2  months.  A  short  review  of 
the  tactical  situation  as  it  existed  at  that  time  will  aid  in  the  undei-standing  of 
certain  of  the  problems  of  nutrition  encountered  by  the  American  forces  in 
forward  areas. 

In  the  original  planning  for  the  OPERATION  TORCH,  it  was  con¬ 
templated  that  while  there  would  be  a  considerable  number  of  personnel  of  the 
Air  Forces  east  of  Algiere,  the  Ground  Force  comjionent  in  that  area  would 
be  relatively  small.  However,  due  to  changes  in  operational  plans,  by  January 
the  bulk  of  the  Tactical  and  Bombing  Air  Force,  one  regimental  combat  team, 
and  numerous  smaller  units  were  in  Eastern  Algeria  and  in  Western  and 
Southern  Tunisia;  one  regimental  combat  team  was  guarding  the  line  of 
communications  from  Algiers  to  Souk-Ahras:  and  II  Corps  and  its  attached 
troops  were  moving  into  Southern  Tunisia.  This  meant  that  a  sizable  incre¬ 
ment  of  the  American  forces  in  North  Africa  were  east  or  south  of  Constantine, 
Algeria.  As  far  as  supply  lines  were  concerned,  3  small,  frequently  bombed 
ports  (Bougie,  Philippeville,  Bone),  1  single-tracked  railroad  from  Oran  to 
Constantine,  and  1  fairly  good  road  from  Algiers  east  were  available  for 
supplying  this  force  and  for  the  British  First  Army  and  troops  along  the  line 
of  communications.  The  American  supply  lines  which  stretched  primarily 
from  Casablanca  and  Oran  were  long  and  tenuous,  and  it  is  not  strange  that 
during  this  period  of  time  the  combat  forces  operated  on  a  “shoestring"  basis 
insofar  as  supplies  Avere  concerned. 


*  This  section  Is  based  on  material  submitted  by  Perrin  H.  Long,  formerly  Colonel.  MC.  Consultant 
in  Medicine,  OfBce  of  the  SiirReon,  Headtiuarters,  North  .African  Theater  of  Operations.  Material  was 
oriKinally  presented  in  I.s>n)j,  I’.  H.  :  The  History  of  nutrition  in  the  North  .African  Theater  of  Opera¬ 
tions.  :t  January  194:1  to  1  .AuKUst  1944.  HI)  :  ;114.7-:J. 
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In  the  course  of  a  tour  of  inspection  of  British  hospitals  in  North  Africa 
made  by  the  consultant  in  medicine  with  the  British  consultinj;  surgeon  and 
physician  from  13  to  20  .January  1043,  complaints  were  heard  from  American 
troops  alnnit  their  rations.  Many  of  them  were  receiving  the  British  Composite 
Pack  which  they  stated  did  not  "till  them  up”  and  which  contained  items 
foreign  to  the  American  dietary  and,  hence,  disliked.  The  C  and  K  rations 
also  came  in  for  critici.sm  because  of  the  tastelessness  and  their  monotony. 
However,  on  this  trip  no  evidence  of  nutritional  tlisturbances  were  seen  in 
American  troops. 

During  a  tour  of  ins{)ection  in  II  Corps  which  was  made  in  February  1943, 
the  Consultant  in  Medicine,  North  African  Theater  of  Operations,  heard  further 
complaints  about  the  inadequacy  of  the  “Compo."  C,  and  K  rations  which 
were  l)eing  issued  to  American  troops.  During  this  month,  reports  began  to 
reach  the  Office  of  the  Sjugeon,  lleatlquarters.  North  .African  Theater  of 
Operations,  from  Ground  and  Air  Force  units  concerning  alleged  deficiencies 
in  the  rations  which  they  were  receiving.  However,  it  was  not  until  April  1943 
that  evidence  was  obtained  by  the  Consultant  in  Medicine  in  the  course  of  a 
tour  of  II  Corps,  in  Northern  Tunisia,  of  the  development  of  definite  nutritional 
disturbances  in  the  troops  of  that  Corps.  He  observed  that  instances  of 
avitaminosis  had  been  noted  in  patients  received  from  II  Corps.  As  far  as 
could  be  ascertained,  these  disturbances  occurred  in  individuals  who  were  sup- 
l>osed  to  be  on  full  ('’  rations,  but  there  was  no  way  of  telling  whether  or  not 
they  had  consumed  their  rations.  There  seemed  to  be  general  agreement 
among  those  concerne<l  that  cold  C  rations  were  unpalatable  for  prolonged  con¬ 
sumption  and  if  the  statements  of  the  enlisted  men  were  correct,  cold  C  rations 
produced  certain  digestive  disturbances.  Because  the  problem  involved  various 
interested  sections  of  the  headquarters  and  because  of  its  importance,  he  recom¬ 
mended  that  a  board  consisting  of  representatives  from  G-1,  G-4,  the  Quarter¬ 
master,  the  Surgeon,  and  an  infantry  battalion  commander  from  either  the  1st 
or  9th  Divisions  be  created  for  the  purpose  of  ascertaining  the  facts  and 
making  recommendations  concerning  the  diets  of  combat  troops. 

The  recommendation  in  res|)ect  to  the  forming  of  a  board  of  officers  to 
survey  the  rations  was  favorably  considered  by  the  Surgeon,  North  African 
Theater  of  Operations,  and  was  forwarded  as  a  memorandum  to  the  De]nity 
Theater  (’ommander  on  15  May  1943.  It  was  returned  with  the  suggestion 
that  rhe  difficulty  lay  in  the  misuse  of  the  ration,  rather  than  with  the  ration 
itself.  In  his  reply  the  Surgeon,  North  African  Theater  of  Operations,  pointed 
out  that  this  was  well  understood  by  him,  and  that  his  ])roposal  was  in  part 
made  to  e.xplore  methods  by  which  the  responsibility  for  the  proper  use  of 
rations  could  be  impressed  upon  the  command,  as  well  as  any  other  methods 
which  would  result  in  an  improvement  of  the  nutrition  of  troops  in  combat. 
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The  Deputy  Theater  ('onuiuuuler  was  not  impressed  by  this  reply  and  the 
board  was  not  appointed.* 

Late  in  May  194;i,  as  a  result  of  disc-ussions  which  had  taken  place  in  the 
conference  of  t’  c  Chief  Administrative  Officer  (British).  Allied  Force  Head- 
quartei's,  the  Deputy  Theater  C'ommander  suggested  to  the  ('hief  Administra¬ 
tive  Officer  that  a  joint  Anglo-American  committee  be  set  up  to  explore  the 
possibility  of  devising  a  common  Anglo-American  ration  scaile  for  Allied  Force. 
The  Chief  Administrative  Officer  acceded  to  this  request  and  tlie  following 
committee  was  appointed : 

Brigadier  H.  M.  Hinde,  OBE,  DST  (Chairman) 

Col.  T.  Young,  DDH,  Allied  Force 
Lt.  Col.  E.  R.  Herbertson,  ADST 

Lt.  Col.  R.  F.  Locke,  QM(\  North  African  Theater  of  Operations 
Lt.  Col.  Perrin  H.  Long,  MC,  Consultant  in  Medicine,  Allied  Force,  and 
Capt.  P.  F.  Stannard,  RASC  (Secretary). 

After  a  considerable  amount  of  work  upon  the  part  of  British  and  Ameri¬ 
can  medical  officers  in  the  Allied  Force  Medical  Section,  an  agreement  on  a 
common  ration  scale  was  reached  and  presented  to  the  committee.  The  circum¬ 
stances  surrounding  this  agreement  are  perhaps  best  described  in  a  report  en¬ 
titled  “A  Personal  Memorandum  Upon  the  Nutritive  Value  of  E.\i.sting  and 
Proposed  Armj^  Rations,  Together  with  Comments  upon  the  Utilization  of 
Rations  in  NATOl'SA  and  the  Adequacy  of  Existing  and  Proposed  Rations” 
which  was  made  by  the  Consultant  in  Medicine  to  the  Deputy  Theater  Com¬ 
mander  on  29  June  194J.  The  common  ration  scale  suggested  was  considered 
possible  of  implementation  without  sacrifice  of  American  dietary  standards. 
The  common  ration  was  broken  down  into  its  components  and  was  finally 
approved  by  the  whole  committee  and  forwarded  to  the  Deputy  Theater  Com¬ 
mander  on  28  July  1943.  This  ration  was  never  adopted  because  at  the  time 
it  was  made,  the  two  branches  of  Allied  Force  were  separating  into  their  com¬ 
ponents,  and  each  was  develo|)ing  its  own  line  of  communications  and  sources 
of  supplies.  The  introduction  of  the  common  ration  at  this  point  probably 
would  have  increased  the  difficulties  which  each  force  was  experiencing  in  the 
problem  of  procuring  and  distributing  rations.  It  was,  however,  an  interesting 
idea  and  one  well  worth  considering,  even  though  it  was  never  realized. 

The  period  between  the  end  of  the  Tunisian  campaign  and  the  amphibian 
assault  upon  Sicily  was  one  of  intense  activity,  especially  in  the  Eastern  Base 
Section,  as  men  were  being  trained  and  retrained  and  supplies  were  being  built 
up  in  “dumps"  for  use  during  the  coming  attack.  It  is  not  surprising  there¬ 
fore,  that  the  B  ration  became  unbalanced  during  this  period  of  time,  and  that 
by  July  due  to  “elimination  and  substitution”  of  the  various  items,  the  caloric 

"Annual  Rpt,  .Surg  NATOUSA,  194.S.  HD. 
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value  of  this  ration  had  fallen  to  a  level  whieh  Huetnated  l)et\veen  1,S66  and 
2,700  calories  per  day,  with  the  averafrv  tlaily  ration  for  that  month  havin^r  a 
value  of  2,400  calories.  Durinj;  this  time  three  divisions  and  attached 
troops,  which  had  been  enpijred  in  Tunisia,  were  underjjoinf;  amphibian  train¬ 
ing  in  the  course  of  which  emergency  (’  and  K  rations  were  used.  Thus  when 
11  (’orps  entered  Sicily,  a  numl)er  of  its  component  troops  had  been  for  a 
con.siderable  period  of  time  on  rations  which  were  deficient  in  calories. 

The  troops  had  better  and  more  varied  fooil  duriiig  the  IlS-day  campaign  in 
Sicily  than  at  any  other  period  of  combat  up  to  that  time.  This  resulted  from 
the  fact  that  five-in.-one  rations  were  widely  used,  a  considerable  number  of 
first -cla.ss  (lerman  rations  were  captured,  lemons  and  certaiii  other  fresh  fruits 
and  vegetables  weiv  fairly  abundant  and  were  piwnred  in  considerable  amounts 
in  one  way  or  another.  Ilecause  the  campaign  was  short  and  troop  reliefs 
frequent,  the  individual  soldier  had  an  opportunity  “to  stoke  up"  in  a  manner 
which  had  been  denied  him  in  North  Africa. 

Despite  the  fact  that  there  had  been  some  improvement  in  the  level  of 
nutrition  in  the  ground  combat  troops  engaged  in  the  Sicilian  campaign,  reports 
of  varying  degrees  of  undernutrition  were  constantly  being  received  from  com¬ 
ponents  of  the  Army  Air  Forces,  together  with  requests  that  multivitamin 
capsules  be  issued  to  these  units.  During  the  absence  of  the  Domsultant  in 
Medicine  in  Sicily,  the  Surgeon,  North  African  Theater  of  Operations,  took 
cognizance  of  these  demands,  and  upon  his  recommendations,  the  issue  of  such 
vitamin  concentrates  was  authorized  in  Section  III,  NATOUSA  (’ircular  153, 
7  August  1943.  The  phrasing  of  this  section  in  which  it  was  stated  that  no 
requests  for  vitamin  concentrates  would  be  submitted  until  “a  medical  officer 
or  nutritionist  has  analyzed  the  diet  provided  from  the  menu  in  use,"  prodiu-ed 
many  administrative  difficulties  because  it  was  obvious  that  a  unit  medical 
officer  who  lacked  scales  and  nutritional  charts  and  tables  would  have  a  diffi¬ 
cult  time  in  analyzing  the  diet  of  his  unit.  This,  coupled  with  the  fact  that 
vitamin  concentrates  were  frequently  in  short  supply,  made  their  distribution 
a  problem.  At  about  this  same  time,  and  without  consultation  with  or  advice 
from  the  Consultant  in  Medicine,  Section  III,  NATOUSA  Circular  164, 
29  August  1943,  which  directed  that  tlie  part  of  War  Department  Circtilar  208, 
1943,  dealing  with  the  percentage  retluction  in  rations  would  be  in  force  in 
the  North  African  Theater  of  ()j)erations,  was  issued.  This  action  was  ill- 
timed  and  badly  conceived  becau.se  it  not  only  cut  down  the  caloric  value  of 
the  total  rations  for  any  one  unit,  but  also,  as  it  was  shown  later,  penalized  the 
soldier  in  combat  severely. 

The  opening  of  the  campaign  on  the  mainland  in  Italy  with  its  attendant 
logistic  problems  created  an  unbalance  in  the  rations.  This  was  due  to  the  fact 
that  the  bulk  of  the  ground  forces  was  removed  from  the  neighborhood  of  the 
fixed  bases  in  North  Africa,  large  numl)ers  of  service  forces  were  likewise  sent 
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to  Italy,  the  tactical  air  force,  which  when  Sicily  had  l)een  secured  had  moved 
there,  quickly  followed  the  {jrouiul  forces  into  Italy,  and  the  strategic  air  force 
moved  from  its  bases  in  North  Africa  to  the  eastern  side  of  Italy.  These  move¬ 
ments  of  large  numbei-s  of  men  and  supplies  necessitated  the  building  up  of 
new  lines  of  communications  and  of  new  “dumps”  in  remote  and  often  in¬ 
accessible  places.  It  soon  became  apparent  from  reports  reaching  the  Office 
of  the  Surgeon,  Headquarters,  North  African  Theater  of  Operations,  that  the 
rations  in  certain  parts  of  Italy  were  badly  unbalanced  and  that  nutritional 
disturbances  were  occurring.  In  November  1943,  the  theater  was  fortunate 
in  having  as  its  guest  Col.  Paul  E.  Howe,  SnC,  then  the  nutrition  officer  in  the 
Office  of  The  Surgeon  General.  Colonel  Howe,  in  company  with  the  Consult¬ 
ant  in  Medicine,  made  a  tour  of  inspection,  in  the  course  of  which  studies  upon 
nutrition  were  carried  out  in  the  base  section.s.  Fifth  Imited  States  Army  and 
in  the  Fifteenth  Air  Force.  It  was  concluded  that  the  ration  as  issued  to 
troops  in  the  Fifth  United  States  Army  during  the  past  3  months  had  beem 
inadeipiate.  This  was  demonstrated  from  calculations  of  the  nutritive  values 
of  the  rations  as  issued  and  from  evidence  of  weight  loss  and  other  nutritional 
deticiencies  which  had  been  noticed  especially  in  forward  divisional  troops. 
It  w  tv  realized  that  this  inadequacy  had  been  in  part  the  result  of  the  tactical 
situation,  in  part  the  result  of  difficulties  and  failures  in  transportation,  and  in 
part  the  I’esult  of  the  increased  nutritive  requirements  a.ssociated  with  cold,  wet 
w'eather. 

The  recommendations  made  on  the  basis  of  these  studies  reflect  the  nature 
of  the  observations  made.  In  order  to  improve  conditions  found  in  the  Fifth 
United  States  Army,  it  was  advised  that  hot  food  be  supplied  to  combat  in¬ 
fantry  for  at  least  one  meal  a  day  whenever  the  tactical  situation  permitted 
the  use  of  stoves;  that  unit  commanders  be  impressed  with  the  necessity  for 
the  consumption  of  “Lemon  Juice  Powder  Synthetic,”  a  chief  source  of  vitamin 
C;  and  that,  because  of  nutritional  inadequacy,  C  and  K  rations  which  were 
used  of  necessity  under  certain  combat  conditions  not  be  utilized  without  sup¬ 
plementation  for  more  than  3  days.  Because  of  the  estimated  daily  caloric 
requirement  of  Fifth  United  States  Army  personnel  at  that  time,  it  was  recom¬ 
mended  that  five-in-one  ration  be  issued  to  4  instead  of  5  men  per  day.  For 
the  same  reason,  it  was  suggested  that  ten-in-one  ration  be  issued  to  8  men 
daily.  Issuance  of  the  full  allowances  of  food  for  B  ration  was  advised,  in¬ 
cluding  all  components  necessary  to  make  bread  when  bread  per  se  could  not 
be  provided.  Supplementation  of  B  ration  was  considered  necessary  for  serv¬ 
ice  troops  involved  in  strenuous  work.  It  was  deemed  desirable  that  a  nutrition 
officer  be  provided  for  duty  with  army  troops  and  that  one  be  assigned  to  each 
corps.  Nutritional  rehabilitation  was  urged  for  organizations  which  had  been 
subsisting  continuously  or  largely  on  C  and  K  rations  when  troops  were  with- 
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ilrawn  in  reserve  {xxsitions  or  re<rr<)upin^  areas.  For  tliis  purpose,  H  ration, 
supplemented  for  strenuous  work,  was  advised. 

Problems  in  uutritiun  of  Army  Air  Foree  troops  which  were  discIost‘d  by 
these  studies  includetl  those  which  aro.se  from  *“imj>!()])er  substitution  and 
eliminatiojis  of  ration  comjaments"  of  H  ration.  Heavy  bomber  fri’oups  were 
voluntarily  elimijiatin<r  “jras-pnaluciiifr  components  of  the  diet  such  as  cabba<re, 
l)eaus,  etc.,"  from  the  ration  con.'^umed  b<H'aust‘  of  jrastrointestinal  discomfoit 
durinj;  lon^  missions.  'I'he  caloric  value  of  the  ration  consumed  was  thereby 
lowered,  and  weijrbt  loss  ensued.  Missions  of  7  to  S  houi'S  in  len<;th  made  it 
impossible  for  tifrbter  pilots  to  eat  for  that  |H‘riod  of  time;  and  as  for  bomber 
j)ersonnel  during  such  lengthy  missions,  “the  cohl  .  .  .  makes  it  difhcidt  and 
danfienms  to  open  'K*  rations  because  Hnjrers  are  frost  bitten  (juickly  at  such 
altitudes."  In  areas  out  of  normal  lines  for  supply.  Army  Aii-  b'orce  units 
had  to  subsist  on  emerjrency  rations  for  periods  up  to  some  a  months  at  a  time. 
Menus  were  scarce  in  some  units,  and  there  were  dithculties  due  to  percentage 
reduction  in  rations. 

Upon  receiving  the  recommendations  made  on  the  basis  of  these  studies, 
the  Sur<reon.  North  African  Theater  of  ()j>erations,  sent  a  memorandum  out¬ 
lining  the  damafie  which  was  resultinjr  from  the  ]>ercentafre  reduction  in  rations, 
to  the  Deputy  Theater  (’ommander.  'I’he  latter,  after  a  careful  consideration  of 
all  of  the  factors  involved,  called  a  meetiiijur  of  the  Chief  of  Staff,  the  Quarter¬ 
master,  and  the  (’onsultant  in  Medicine.  North  African  'Fheater  of  Operations. 
Tn  the  course  of  the  meetiufr  the  decision  was  taken  not  oidy  to  do  away  with 
the  percentafTC  reductioji  in  rations,  but  also  to  activate  that  part  of  War  Dejiart- 
ment  Circular  20S,  194.‘1,  which  permitted  the  drawinjr  of  e.xcess  rations  imder 
special  conditions.  'Fhe  immediate  })romulj;ation  of  this  policy  in  the  theater 
was  welcome<l  by  all  who  Avere  enpijred  in  heavy  work.  It  Avas  a  step  in  the 
ri^ht  direction  towards  ]>rovidinp  a  more  ade(piate  diet  for  members  of  units 
whose  duties  were  of  a  strenuous  nattire. 

In  January  and  February  1944,  the  (’hief  Nutrition  Officer,  Office  of  the 
Chief  Sur^rcon.  European  'Fheater  of  Ojierations  (Li.  Col.  W.  II.  Griffith, 
SnC),  paid  a  visit  to  the  North  .\frican  theater.  Ilis  observations  were 
recorded  in  a  re])oi't  made  to  the  S»trjreon,  North  .\frican  Theater  of  0]Aerations, 
on  18  February  1944.*^  ‘‘No  evidence  of  iiutritional  inadequacy  (aa.is)  obseiwed.’’ 
HoAveA'er,  it  should  be  made  clear  at  this  point  that  when  (\)lonel  Griffith  Avas 
discussinfr  “evidence  of  nutritional  inadequacy"  in  his  report,  he  was  referring 
to  frank  nutritional  disturbances  a?id  not  to  weight  los.s,  minor  anemias,  et 
cetera.  It  is  also  of  intere.st  to  note  that  the  forces  on  the  Anzio  Beachhead 
were  subsisting  on  emergency  rations,  Avhile  along  the  front  Avest  of  Cassino, 
B-tyj)e  rations  Avere  in  general  AJse,  due  to  the  stalemate  in  that  area. 


^  Gordon.  .1.  K.  ;  History  of  provonf ivo  modioino  in  tlio  Kiiropoiin  Thoutor  of  Oporiitions.  Unitoii 
States  Army.  1941  in4.'5.  HI>:  .T14.7  ‘J. 
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There  can  be  little  doubt  about  the  iuiprovenient  in  the  B  ration  as  issued 
in  the  North  African  theater  durin<r  December  194.‘}  and  .lanuary  1944.  Frozen 
meat  and  butter  were  ordinarily  available  for  three  or  more  meals  a  week,  fresh 
vegetables,  nuts,  and  a  certain  amovint  of  frjiit  became  surplus  as  far  as  civilian 
needs  were  concerned  in  Italy  and  North  Africa,  and  hence  were  procured  by 
the  Army.  Fre.sh  eggs  were  also  in  fairly  go<Hl  supply.  Local  shortages  in 
certain  items  e.xisted  due  to  planning  mistakes  and  to  transportation  failures, 
but  the  bulk  of  the  troops  who  were  not  actually  in  frontline  duty  received  a 
much  more  nutritious,  palatable  and  varied  diet  than  they  had  at  any  previous 
period  in  the  North  African  theater.  That  this  was  true  was  .shown  by  a  study, 
initiated  by  the  Consultant  in  Medicine,  North  African  Theater  of  Operations, 
of  the  nutrition  of  “trainees”  in  the  North  African  Disciplinary  Training 
Center.  The  study  was  carried  out  by  a  board  of  medical  officers  during  the 
summer  of  1944.  The  Disciplinary  Training  ('enter  was  at  that  time  located  in 
a  very  torrid  section  of  North  Africa  about  !2r>  miles  southwest  of  Oran,  and 
the  “trainees”  were  being  put  through  16  horn's  of  strenuoiis  exercises  each  day. 
One  hundred  general -service  men  were  studied.  The  results  of  this  study 
were  of  interest  because  des{)ite  very  heavy  exercise  over  the  90-day  period,  the 
average  “trainee”  in  the  group  lo.st  only  :5  pounds  of  weight,  none  developed 
anemia,  and  no  other  evidence  of  nutritional  deficiencies  was  noted. 

The  situation  in  respect  to  rations  for  pri.soners  of  war  in  the  North  African 
theater  after  the  .surrender  in  Tunisia,  and  subsecpient  to  that  time,  was  always 
relatively  goo<l.  ("If  course,  local  shortages  in  food  did  occur  from  time  to  time 
when  unexpected  numbers  of  prisonei's  were  taken,  but  this  exi.sted  only  until 
they  arrived  at  the  permanent  cages.  The  ration  for  })risoners  of  war  was 
essentially  a  modified  American  B  ration  with  fresh  vegetables  and  fruits  added, 
when  such  items  were  in  surplus  '.n  quartermaster  supplies.  The  ration  was 
modified  on  a  sliding  caloric  .scale  so  that  it  provided  between  2,500  and  3,000 
calories  a  day  for  idle  pri.soners,  and  up  to  4,000  calories  a  day  for  prisoners  who 
were  engaged  in  strenuous  labor.  Sick,  wounded,  or  injured  prisoners  of  w'ar 
who  required  hospitalization  received  the  diet  provided  for  American  sick, 
wounded,  or  injured. 

Another  problem  of  rations  which  was  of  considerable  ijiterest  in  the  North 
A  f»'ican  theater  was  that  (>f  tlie  liuspital  ration.  Because  of  logistic  reasons  and 
the  tactical  situation,  the  hospital  ration  was  not  widely  distributed  in  the 
early  days  of  the  theater,  and  was  used  only  in  the  Mediterranean  and  Atlantic 
Base  Sections.  The  hospitals  in  Kastern  Base  Section  were  forced  to  use  the 
B  ration.  When  dysenterv  and  malaria  became  prevalent  in  May  and  June 
1943  it  was  noted  that  not  only  the  B  ration  but  also  the  hospital  ration  was 
inadequate  because  the  content  of  such  components  as  fruit  juices,  custards,  and 
cocoa  was  not  great  enough,  and  the  desired  special  diets  could  not  be  prepared, 
('oupled  with  this  defii-it  in  the  content  of  the  interesting  items  of  these  diets 
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was  tlie  faot  tliat  as  a  result  of  the  supply  situation  wliich  existed  in  Kastern 
Base  Seetion,  tlie  H  ration  was  short  in  calories  due  to  eliminations  and  substi¬ 
tutions,  averajiinjr  hut  2,r>()0  calories  a  day  during  .hine,  duly.  Au^rust,  and 
September  194.'h  In  view  of  this,  ami  with  the  knowledge  at  hand  which  hatl 
l)een  ;;ained  during  the  campaign  in  Sicily  in  respect  to  the  dilficulties  in  placiji*; 
the  hospital  ration  where  it  was  nee<led,  it  was  decided  to  abandon  this  ration  in 
the  North  African  theater,  ami  as  a  substitute,  to  provide  the  H  ration,  plus  a 
purchase  allowance  of  do  cents  a  day  per  patient  with  which  to  purchase  from 
the  Quartermaster  ('orps  those  items  necessary  to  j)repare  the  rtHpiired  diets. 
This  was  authorized  in  Section  III,  NATtid’SA  Circular  179,  Id  September 
194;1,  and  was  amended  to  incimie  patients  (H'cupvinj;  beds  in  dispensaries,  by 
Section  IV,  NATOl'SA  (’ircular  199,  IttOctober  194,1. 

In  fieneral,  it  can  be  said  that  this  plan  was  satisfactory  and  especially  so 
in  newly  created  base  sections  and  in  forward  areas  in  which,  as  experience  had 
previously  shown,  great  dilficulties  were  encountered  in  maintaining  the  hos¬ 
pital  ration.  It  also  provided  a  means  of  augmenting  the  standard  II  ration  for 
those  patients  who  did  not  recpiii’e  special  diets,  Imt  in  whom  a  state  of  under¬ 
nutrition  had  developed  because  of  the  prolonged  consumption  of  (’,  K,  ten-in- 
one,  or  tinbalanced  H  rations.  This  system  of  providing  diets  for  hospitalized 
personnel,  while  approved  by  ('ol.  Paul  S.  Howe,  did  come  iji  for  a  certain 
amount  of  criticism  from  Lt.  (\)1.  W.  H.  (Iriffith.  At  the  time  this  criticism 
was  made,  part  of  it  was  consideretl  vali<l,  but  that  part  which  dealt  with  the 
automatic  issue  of  the  hospital  ration  was  thought  unju.stiHable  because  experi¬ 
ence  within  the  theater  had  always  demonstiT.ted  that  the  automatic  issue 
system  for  rations,  sooner  or  later,  broke  down.  It  was  considered  that  the 
plan  for  building  uj)  the  ration  which  had  been  devised,  met  the  conditions  as 
they  existed  in  the  North  African  Theater  of  Operations,  and  that  these  con¬ 
ditions  were  different  from  those  encountered  by  Lt.  (''olonel  Griffith  in  England. 

One  of  the  major  disease  problems  in  the  North  African  and  Mediterranean 
Theaters  of  Oj)erations  was  infectious  hepatitis,  in  which  a  s])ecial  problem  in 
nutrition  was  presented  because  of  the  anorexia,  nausea,  vomiting,  and  loss  of 
weight  which  are  characteristic  of  the  disease.  It  was  noted  in  the  winter  of 
194:1-44  that  difficidties  were  being  encountered  in  preparing  appetizing  and 
tempting  diets  for  these  patients  out  of  the  items  in  the  rations  which  were 
available,  and  il.at  most  of  the  patients  convalescent  from  the  disease  were 
definitely  underweight.  That  this  .should  have  occurred  is  not  extraordinary, 
if  one  remembei-s  that  manv  of  the  patients  were  underweight  't  the  time  they 
contracted  infectious  hej)atitis.  In  a  planned  series  of  dietary  tests  which  were 
carried  out  early  in  1944,  it  was  shown  that  patients  with  hepatitis  would  con¬ 
sume  a  diet  iiigh  in  certain  proteins  and  carbohydrates,  but  low  in  fats,  with 
avidity.  Phirther  experiments  showed  that  their  dislike  of  fats  was  probably 
based  on  the  fact  that  under  the  conditions  which  existe<l  in  the  theater,  fats 
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were  very  likely  to  be  slij;htly  rancid,  and  hence  not  well  tolerated  by  these 
patients.  As  a  result  of  these  studies  a  si)ecial  diet  which  contained  200  or  more 
grams  of  protein,  25  to  50  gm.  of  fat  and  400  or  more  grams  of  carbohydrate 
was  devised  for  patients  with  hepatitis.  By  special  arrangements  made  with 
the  Quartermaster  (’orps,  amovints  of  lean  frozen  beef  and  of  dried  skim  milk 
were  obtained  which  were  adequate  to  provide  the  ])rotein  component  of  the 
diet,  and  patients  with  hepatitis  had  the  Hrst  call  upon  all  fresh  fruits  and 
vegetables  prwured  by  the  quartermaster.  Proper  menus  covering  a  10-day 
cycle  were  prejiared  for  the  basic  tliet,  and  hospital  dietitians  throughout  the 
theater  were  instructed  in  its  preparation.  This  diet  was  very  successful  (if 
its  success  can  be  judged  by  its  consumi)tion)  and  was  relished,  with  the  result 
that  most  patients  suffering  from  this  disease  showed  a  gain  in  weight  at  the 
time  they  left  the  hospital.-" 

The  question  of  the  waste  of  food  was  brought  out  irs  the  report  of  Lt. 
Colonel  Griffith  -*  and  there  can  l)e  no  question  but  that  much  food  was  wasted 
in  the  North  African  Theater  of  Operations.  Two  factors  were  responsible 
for  this  waste :  Poor  menu  planning  and  preparation  of  the  ration  as  issued,  and 
the  high  percentage  of  unacceptable  items  within  the  B  ration.  Interested 
members  of  the  staff  of  the  17th  General  Hospital  conducted  a  study  in  1944 
upon  the  acceptability  of  the  ration  as  offered  to  patients.  It  is  of  interest  that 
sources  of  protein  showed  a  very  high  {>ercentage  of  waste.  Hospital  patients 
were  found  to  waste  up  to  25  percent  of  food  offered,  and  ambulatory  patients, 
17  percent.  A  fresh  educational  campaign  was  fo>md  to  reduce  food  wastage 
markedly.  It  was  concluded  that : 

These  studies  definitely  indicate  that  one  evaluation  of  certain  items  of  the  Expedi¬ 
tionary  Force  "B”  Ration  for  temperate  and  tropical  areas  should  be  made.  The 
palatabillty  and  acceptability  of  the  item.s  Ju.st  reviewed  are  low  and  the  waste  from  them 
considerable.  It  seems  likely  that  the  percenfajie  waste  noted  for  ambulatory  patients 
quite  accurately  reflects  the  waste  occurring  when  the  “B”  ration  is  consumed  by  field  or 
service  troops.  Hence,  the  waste,  in  terms  of  total  food  and  money  value  is  enormous. 
With  a  full  realization  of  the  difficulties  of  planning  for  procurements,  processing  and 
distribution  of  the  ‘•B’’  ration,  it  is  still  considered  that  an  intransigent  point  of  view 
in  respect  to  changing  these  items  should  not  be  taken,  and  that  every  effort  should  be 
made  by  experiment  and  trial  to  replace  them  with  .satisfactory  items  in  order  that  the 
world’s  largest  ‘‘swiH”  barrel  may  he  eliminated. 

Little  can  be  said  about  this  report  because,  first,  it  is  true,  and  secondly, 
the  Quartermaster  (’orps  had  been  long  aware  of  the  unacceptability  of  certain 
of  the  items  in  the  B  ration,  but  had  done  nothing  about  them  in  the  period 
in  which  the  Consultant  in  Medicine  was  acting  as  a  nutrition  officer  in  the 
North  African  theater. 


Ur.  Col  M.  H.  Barker.  MC.  to  Siirg  N.\TOUS.\.  2  Nov  44.  sub :  Dietetic  studies  with  suggestions 
for  Infectious  hcpatilb'.  ill) :  710  .Taiindice. 

•'See  footnote  27,  p.  118. 

“ETMD,  NATOl'SA,  1  Jul  44.  HD;  .^SO.O.’i. 


1-22 


l-KUSONAL  HKALTII  MKASI  UP^S  AM)  IMMl  N'lZATION 


The  penenil  level  of  the  prepuriition  of  foo<l  in  the  North  African  theater 
was  low,  and  menu  planning  was  essentially  a  lost  art.  In  the  recollections 
and  experiences  of  the  Consultant  in  Metlicine  there  were  hut  three  g<M)d  messes 
in  the  theater,  and  these  were  gcMxl  l)ecause  they  were  fre<juently  illegal  in 
respect  to  the  types  of  haul  served  and  because  they  had  capable  cooks.  'I’he 
fa\dt  for  the  poor  planning  and  preparation  of  food  can  be  alH)ut  equally  dis¬ 
tributed  among  command,  mess  officers,  and  cooks.  The  higher  echelon  of 
command  in  this  theater,  because  of  military  exigencies,  had  little  time  to  be 
interested  in  the  details  of  unit  mess  operations.  Such  personnel,  because  of 
their  jwsition  and  responsibilities,  usually  ate  in  .small  well-operated  mes.se.s. 
On  the  other  hand,  many  mess  officers  were  inadequately  trained  for  their  re¬ 
sponsibilities  and  lacked  the  fundamental  knowledge  re<piired  for  excellent 
mess  operations.  Few  properly  trained  cooks  were  available,  and  these  were 
most,  frequently  found  in  kitchens  of  higher  echelons.  Poor  selection  of  menus 
and  poor  preparation  of  foo<l  was  generally  responsible  for  the  waste  of  food 
which  occurred  in  the  North  African  theater. 

In  summary,  it  can  l)e  said  that  many  factors  contributed  to  the  problem 
of  nutrition  in  the  North  African  theater.  Among  these  were: 

1.  The  use  of  canned  rations  which  were  unpalatable,  monotonous,  and 
nutritionally  deficient. 

2.  The  misuse  of  emergency  rations,  a  factor  which  was  most  difficult  to 
eliminate,  because  logistically  the  compact  emergency  ration  was  the  planner's 
delight,  as  so  much  else  could  l>e  placed  in  the  space  which  was  saved  by  the 
use  of  emergency  rations. 

3.  The  utilization  for  more  than  a  year  of  the  Expeditionary  Force  Menu 
No.  1,  B  ration,  which  was  finally  shown  in  the  Camp  r,ee,  Virginia,  tests  to  be  a 
deficient  menu. 

4.  The  substitution  and  elimination  of  items  in  the  rations. 

5.  The  inexpert  procurement  of  rations  by  mess  officers. 

6.  The  poor  preparation  of  footl. 

7.  The  percentage  reduction  in  rations  for  a  3-month  period. 

Nutrition  in  the  European 
Theater  of  Operations  " 

A  nutrition  branch  was  established  in  the  Division  of  Preventive  Medicine 
of  the  Office  of  the  (’hief  Surgeon,  European  Theater  of  (^peration.s,  late  in 
August  1942.  The  branch  began  a<’tivities,  therefore,  early  in  the  history  of 
the  theater  and  at  a  i)eriod  when  the  ration  scale  for  troops  in  the  European 
Theater  of  Operations  wjis  still  a  subject  of  discussion.  From  that  time  it  set 

Tills  section  is  baseil  on  mntertiil  sulinilltP<l  by  Wenilell  H.  Orlffltli,  formerly  Colonel.  SnC.  Chief 
of  -Viitrlfion  rtninch.  Division  of  Preventive  .Meillclne.  tlfflce  of  the  Chief  Siiritenn.  Kuropean  Theater 
of  Operntions.  The  iiiiiteriiil  was  originally  presented  as  a  part  of  Gordon.  J.  K.  :  History  of  pre 
veiitive  medicine  In  the  Kiiro|ieHn  Thi-ater  of  Operations.  Cnlted  States  Acniv  1941  1945  HD 
.114.7  L>. 
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the  dietary  standards  for  rations  provided  by  the  Quartermaster  Corps  and 
determined  the  nutritional  needs  of  the  Army  personnel.  The  nutrition  branch 
grew  with  the  theater,  as  did  also  the  magnitude  of  its  responsibility  for  the 
nutritional  health  of  troops  and  of  hospital  patients  and  the  variety  of  its  in¬ 
terests  in  all  phases  of  Army  messing.  It  was  recognized  that  the  functions 
of  nutrition  officers  were  investigative  and  advisory  and  that  the  accomplish¬ 
ment  of  the  mission  of  the  nutrition  branch  depended  upon  complete  coordina¬ 
tion  with  commanding  officers,  responsible  for  mess  operation,  and  with  officers 
of  the  Quartermaster  Corps,  responsible  for  the  procurement  and  issue  of 
rations  and  for  the  training  of  mess  personnel. 

Activities  of  the  nutrition  branch  centered  on  the  preventive  aspects  of 
sound  nutrition  but  included  the  nutritional  rehabilitation  of  malnourished 
recovered  American  prisoners  liberated  from  German  stalags,  a  problem  which 
turned  out  to  be  one  of  the  most  important  purely  medical  problems  confronted 
by  the  Chief  Surgeons  Office,  European  Theater  of  Operations.  Field  tests  of 
the  suitability  of  standard  operational  rations  for  combat  troops  in  Europe  were 
planned  and  directed,  an  activity  of  especial  importance  in  the  case  of  the  new 
ten-in-one  ration  which  had  not  previously  been  subjected  to  trial  under  field 
conditions.  As  a  result  of  these  trials  and  of  other  accumulated  experience, 
pertinent  recommendations  were  made  concerning  the  composition  of  C,  K, 
and  ten-in-one  rations  and  particularly  concerning  desirable  changes  in  the  B 
ration.  The  unofficial  move  to  supply  a  so-called  Americanized  version  of  the 
British  Army  ration  to  American  forces  in  the  United  Kingdom  was  opposed 
and  new  ration  scales  for  troops  and  hospital  patients  w’ere  pioneered.  A  troop 
ration  was  described  in  terms  of  groups  of  foodstuffs,  in  accordance  with  their 
nutritive  significance,  for  the  first  time  in  a  theater  of  operations  of  the  United 
States  Army;  and,  for  the  first  time,  hospitals  were  issued  a  type  A  patients’ 
ration  which  did  not  require  an  added  monetary  allowance.  The  nutritional 
welfare  of  troops  in  combat  was  constantly  emphasized  in  theater  directives 
and  by  personal  contact  with  officers  of  combat  units.  This  was  doubly  neces¬ 
sary  because  of  the  tendency  to  exaggerate  the  value  of  convenience  of  transport 
and  issue  of  operational  rations  with  resulting  potential  damage  to  the  nutri¬ 
tional  fitness  of  soldiers.  This  program,  which  w'as  actively  supported  by 
the  Chief  Quartermaster,  European  Theater  of  Operations,  was  so  successful 
that  the  great  majority  of  combat  units  received  the  modified  type  A  ration 
rather  than  C  or  K  rations,  even  when  in  contact  with  the  enemy.  Nutrition 
officers  were  particularly  prominent  in  the  supervision  of  special  procedures 
which  were  designed  to  maintain  mess  operation  on  a  high  level  in  the  marshal¬ 
ling  areas  from  which  troops  embarked  for  the  liberation  of  France.  Partici¬ 
pation  in  programs  to  prevent  waste  of  food  and  to  develop  a  sense  of  in¬ 
dividual  responsibility  for  proper  eating  was  encouraged. 
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TROOP  RATIONS  IN  THE  UNITED  KINGDOM 

Britixh  <nui  Hritixh-Anterican  liations.  The  first  Anierican  units  which 
arrived  in  Northern  Ireland  on  26  dannarv  1942  were  issued  British  rations  and 
were  loaned  British  Army  cooks  who  familiarized  American  cooks  with  the 
ration  components  and  with  the  stoves  and  other  kitchen  equipment.  The  same 
pnx'ednre  was  used  as  additional  forces  reached  Ireland  and  Euflland.  The 
British  Home  Service  ration  included  a  cash  element  of  2t4d  (pence)  {>er  day 
which  was  used  by  British  messes  in  the  purchase  of  ct)ndiments  and  other 
items.  This  dietary  was  soon  found  unsuitable  for  the  American  Army  and 
the  amounts  of  meat,  •rrain  prmlucts,  su«rar,  evajmratetl  n\ilk,  and  dried  fruit 
were  increased.  'Fnxjps  enjrajied  in  hard  labor  were  authorized  a  ir)-percent 
increase  in  this  aufimented  British  or  so-called  British-American  ration. 

According  to  American  standards  ami  tastes,  the  British  ration  was  un¬ 
satisfactory  because  of  its  low  caloric  valvie  and  low  content  of  milk,  egg,  beef, 
pork,  tomato  products,  canned  fruits  and  fruit  juices,  and  cotfee.  On  the  basis 
of  consumption,  it  failed  to  provitle  the  levels  of  calci\nn,  riboflavin,  ami  ascor¬ 
bic  acid  recommended  by  the  National  Kesearch  ('ouncil.  The  inadequacy  of 
the  Home  Service  ration  for  British  tr(x>i)s  was  ret“t)gnized  by  the  British  War 
Office  and  improvements  were  made  in  19411.  The  British-American  ration  was 
n)ore  than  adequate  in  calories  but  was  deficient  in  tomato  products,  fruits,  and 
fruit  juices.  Its  nutrient  su|)ply  was  greater  than  that  of  the  British  Home 
Service  ration  but,  on  a  consumption  basis,  it  failed  to  supply  the  recomnjended 
levels  of  calcium,  riboflavin,  and  niacin. 

EarJt/  Developm^’Ht  of  th^  Anwru'an  liotiou.  American  rations  were 
authorized  on  paper  in  February  1942  but  no  menu  was  publishe<l  and  troops 
continued  to  receive  either  the  British  ration  or  the  British-American  ration. 
The  components  of  the  authorized  type  A  Held  ration  were  the  same  as  those 
of  the  garri.son  ration  except  that  4  ounces  of  wheat  flour  and  8  ounces  of  bread 
replaced  12  ounces  of  wheat  flour.  The  listing  of  the  garrison  ration  as  the 
basic  Held  ration  in  an  overseas  theater  is  inexplicable  in  view  of  the  fact  that 
the  garrison  ration  was  designed  for  the  calculation  of  the  monetary  value  and 
not  for  the  i.s.sue  of  a  ration.  There  was  concern  over  the  authorization  of  this 
ration  because  of  its  weight  (4.55  pounds)  and  caloric  value  (5,127  calories), 
and  in  May  a  revised  ration  was  published  in  which  beef  was  decreased  from 
7.411  to  5.20  ounces,  potatoes  from  10  to  8  ounces,  sugar  from  5  to  4  ounces,  bread 
from  8  to  7  ounces,  and  flour  from  4  to  11  ounces.  These  changes  lowered  the 
caloric  value  from  5,127  to  4,562  but  still  left  the  ration  far  in  excess  of  the 
Briti.sh  Army  ration  so  that  pressure  was  continued  to  decrease  the  difference 
between  the  rations  of  the  2  annies.  Fndue  attention  was  paid  at  this  time  to 
the  weight  of  the  authorized  ration  and  to  the  shipping  which  would  l)e  required 
to  transport  it  across  the  Atlantic.  No  consideration  was  given  the  fact  that 
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le  list  of  components  di*l  not  constituie  an  acceptable  ration  nor  the  fact  that 
he  weights  were  not  sijrniticant  l)ecause  boneless  meat  would  be  shipped  rather 
han  carcass  meat,  dehydrated  potatoes  rather  than  fresh  potatoes,  evaporated 
nd  dried  milk  rather  than  fresh  milk,  et  cetera.  On  28  July  i042  the  fi-st 
lenu  was  published  by  the  Office  of  the  ('hief  Quartermaster,  Kuro’vean 
'heater  of  Operations,  and  this  served  as  the  tentative  basis  of  issue  to  units 
djacent  to  the  relatively  few  depots  which  were  in  operation  at  that  time, 
'he  activation  of  quartermaster  depots  ])roceeded  r;'|)idly  durinfr  the  early  fall 
nd  units  were  transferred  from  the  British-ArnericaiJ  ration  to  the  Americiiii 
ation  accortlin^ly.  This  changeover  was  nearly  complete  by  the  end  of  Octo- 
er  except  for  those  units  of  the  Army  Air  Forces  which  shared  stations  with 
he  Royal  Air  Force.  At  these  stations  either  British  or  American  rations 
rere  issued  dejiending  upon  which  force  was  numerically  greater.  It  is  inter¬ 
sting  tliat  neither  croup  was  .satisfied  with  the  ration  to  which  it  was  umic- 
u.stomed.  American  Air  Force  enlisted  personnel  at  stations  issued  the  British 
ation  (not  the  British-Ainerican  ration)  were  particularly  unhappy  and  re- 
ue.sts  for  supplementation  of  the  ration  with  canned  fruits  and  fniit  juices 
rere  not  infrequent.  Supplementation  in  these  instances  was  impracticable 
nd  was  not  approved.  Fortunately  this  situation  did  not  continue  long  be- 
ause  incoming  Air  Force  persoimel  made  possible  the  general  is.sue  of  Amer- 
?an  rations. 

The  firet  menu  for  the  type  A  field  ration  (Table  5).  which  was  published 
n  28  Jvdy  1942  as  a  tentative  basis  of  issue,  was  authorized  by  the  Commanding 
General,  Knropean  Theater  of  Operations,  United  States  Army,  on  6  Septem- 
er  1942.  The  letter  of  authorization  directed  that  the  services  of  the  newly 
ssigned  nutrition  officer  would  be  utilized  to  make  the  best  j)os.sible  use  of 
nbsistence  and  that  the  contents  of  the  proposed  menu  shovdd  be  mo<lified 
^hen  justified  by  further  study.  It  became  the  first  duty,  therefore,  of  the 
utrition  branch  to  deternjine  the  adequacy  of  the  ration  prescribed  by  menus 
repared  by  the  Subsistence  Division,  Office  of  the  Chief  Quartermaster,  Kuro- 
ean  Theater  of  Operations,  and  to  recommend  improvements,  if  necessary, 
'he  reports  of  the  resulting  studies  of  the  first  menu  authorized  on  6  September 
942  and  of  the  second  menu  (Table  5)  authorized  on  12  October  1942  paved 
le  way  for  the  subsequent  complete  revision  of  the  ration  scale  upon  which 
lese  menus  were  based.  The  reports,  which  were  forwarded  to  the  Chief 
(uartermaster  and  which  .served  as  a  basis  for  the  first  of  many  regularl}' 
[^curring  conferences  at  whicli  theater  rations  were  discussed  and  evaluated 
uring  the  ensuing  ;i-year  j)eriod,  emphasized  the  following  points: 

1.  The  caloric  levels  of  the  fii*st  and  second  menus  were  approximately 
,800  and  4,500  respectively,  both  of  which  were  in  excess  of  the  actual  energy 
Kjuirement  of  troops.  Adjustment  of  this  level  should  not  be  accomplished 
;  the  expense  of  the  nut  rients  of  the  ration. 
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Table  5.  Ni  tritive  V'ali  e  of  Troop  Rations  in  the  United  Kingdom,  With  and 
WiTHOi  T  Correction  for  Mimmcm  Losses  Di  bing  Issi  e,  Storage,  Preparation, 
AND  Service  of  Food  ‘ 


1 

Nutrients 

British*  Home 
Service  ration 
1942 

Brltlsh- 
Amerlcan 
ration  1942 

1 

United  States  | 
ration 
August- 
October  1942 

1 

United  States  j 
ration  | 

November- 
December 
1942 

United  States 
ration 

January  1943- 
j  January  1945 

Energy,  cal _  _  _ 

3,060 

4,  182 

4,  766 

4,  465 

4,  049 

(2,  776) 

(3,  704) 

1  (4,170) 

(3,  940) 

(3,  624) 

Protein,  gm _  _  _ 

96 

124 

149 

136 

130 

(91) 

(118) 

(142) 

(129) 

(123) 

Fat,  gm - 

117 

197 

215 

205 

165 

(97) 

(156) 

(164) 

(161) 

I  (132) 

Carbohydrate,  gm _ 

406 

478 

557 

519 

536 

(385) 

(457) 

(532) 

(494) 

I  (486) 

Calcium,  gm . . . . . 

0.  63 

0.  77 

0.  88 

0.  87 

0.  96 

(0.  60) 

(0.  73) 

(0.  84) 

(0.  82) 

(0.91) 

Iron,  mg . . 

19 

25 

2'' 

28 

27 

(18) 

(24) 

(28, 

(27) 

(25) 

Vitamin  A,  I.  U.. . . 

3,  050 

1,  233 

1,  503 

2,  474 

2,  448 

(Animal) . . . 

(2,  890) 

(1,  170) 

(1,428) 

(2,  350) 

(2,  330) 

Carotene,  I.  U.. . . . . 

4,  647 

9,  695 

9,  638 

9,  842 

11,  482 

(Plant) . . . . 

(4,415) 

(9,  200) 

(9,  156) 

(9,  350) 

(10,  910) 

Thiamine,  mg . 

1.  98 

2.  69 

3.  01 

3.  05 

2.  61 

(1.50) 

(1.99) 

(2.  18) 

(2.  13) 

(1.88) 

Riboflavin,  mg . . 

1.  83 

1.  97 

2.  43 

2.  42 

2.  40 

1 

(1.  58) 

(1.  Tl) 

(2.  11) 

(2.  08) 

(2.  07) 

Niacin,  mg _ _ 

20 

24 

32 

28 

27 

(16) 

(19) 

(26) 

(22) 

(21) 

Ascorbic  acid,  mg . . 

100 

147 

134 

164 

167 

(45) 

(69) 

(104) 

(97) 

(96) 

1 

'  Uncorrected  and  corrected  values  represent  "as  issued”  and  “as  consumed”  values  respectively.  Corrected,  or  “as 
consumed”  values,  are  estimated  by  making  the  (oUowing  deductions  from  “as  issued”  values; 

а.  Deduction  ot  5  percent  to  cover  wastage  loss  during  issue,  storage,  preparation,  and  service  of  ration  components. 

б.  Deduction  of  25  percent  of  meat  and  cooking  fat  which  is  assumed  to  be  uneaten, 
c.  Deduction  of  nutrient  losses. 

The  corrected  value  in  the  table  is  the  value  in  parenthesis. 

•  This  value  was  calculated  according  to  the  procedure  used  in  estimating  caloric  values  of  U.  S.  Army  rations.  The 
British  War  Office  estimates  the  average  value  of  the  monetary  allowance  as  2i4  calories,  thus  increasing  the  total  ration 
value  to  3,274.  The  energy  content  of  the  ration  was  increased  284  calories  in  May  1943  and  an  additional  allowance  of 
200  calories  was  authorized  troops  unde. going  hard  training. 


2.  Forty  percent  of  the  calories  were  from  fat,  a  large  part  of  which  would 
not  be  eaten.  Special  measures  to  salvage  unused  fat  were  therefore  necessary. 

3.  The  substitutive  table  which  was  patterned  after  the  one  described  for 
the  garrison  ration  listed  vegetables,  in  general,  as  substitutes  for  plant  sources 
of  vitamin  A.  In  order  to  safeguard  the  adequacy  of  the  ration  it  was  essential 
that  substitutes  for  leafy,  green  and  yellow  vegetables  should  be  limited  to 
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vegetables  in  that  category.  Similarly,  substitutes  for  tomatoes  should  be 
limited  to  tomato  or  citrus  fruit  products. 

4.  Increased  issues  of  fresh  cabbage  and  potatoes,  milk  and  tomato  products 
were  necessary  in  order  to  provide  an  acceptable  ration. 

5.  Menus  should  be  used  us  an  instructional  medium  for  mess  personnel 
and  should  include  data  on  metluHls  of  conserving  nutrients  during  the  prepara¬ 
tion  of  food,  on  the  necessity  of  complete  utilization  of  the  nutritionally 
important  foodstuffs,  and  on  other  pertinent  phases  of  me.ss  operation. 

Waste  of  Food  in.  19^2.  During  November  1942  an  extensive  survey  of 
American  units  in  the  United  Kingdom  was  made  by  representatives  of  the 
Nutrition  Branch,  Office  of  the  Chief  Surgeon,  of  the  Subsistence  Division, 
Office  of  the  Chief  Quartermaster,  and  of  the  British  Army  Catering  Corps. 
This  investigation  demonstrated  that  the  issue  of  excess  food  was  resulting  in 
widespread  wastage  because  of  failure  to  use  the  ration  economically  and  to 
return  unused  items  to  depots.  It  not  only  i-epresented  financial  loss  and  the 
futile  transportation  of  supplies  across  the  Atlantic  but  also  had  an  unfortunate 
effect  on  the  British  who  were  campaigning  for  the  maximum  prevention  of 
waste. 

Revision,  of  Ration  Seale.  On  12  December  1942  the  chief  of  the  Nutrition 
Branch,  Office  of  the  Chief  Surgeon,  was  specifically  ordered  to  recommend 
whatever  changes  in  the  current  directives  on  rations  were  deemed  appropriate 
as  a  result  of  his  investigations  in  the  theater.  As  a  matter  of  fact,  the  third 
menu,  published  22  December  1942,  was  satisfactory  in  most  re.spects  because 
most  of  the  earlier  recommendations  of  the  branch  had  been  approved  by  the 
Subsistence  Division,  Office  of  the  Chief  Quartermaster,  and  incorporated  in 
the  menu.  The  caloric  level  had  been  decreased  temporarily  to  3,800  as  a  means 
of  emphasizing  the  necessity  of  complete  utilization  of  the  ration.  None  of 
these  changes  were  in  accordance  with  the  theater  ration  directive  so  that  there 
was  need  of  a  restatement  of  the  basic  components  and  allowable  substitutive 
items  of  the  rations.  Advantage  was  taken,  therefore,  of  this  opportunity  to 
describe  the  field  ration  in  terms  of  food  classes  composed  of  nutritionally 
similar  foodstuffs.  Substitutive  items  were  rigidly  restricted  to  those  of 
nutritional  equivalence  and  both  basic  comjwnents  and  substitutes  were  limited 
to  those  known  to  be  available.  The  proposed  new  directive  on  rations  was 
published  on  11  February  1943.  Only  minor  changes  in  the  troop  ration  scale 
were  necessary  in  subsequent  revisions  of  this  circular. 

Average  Type  A  Menu  in  the  United  Kingdom.  The  composition  of  the 
average  type  A  field  ration  issued  in  the  United  Kingdom  between  1  January 
1943  and  1  February  1945  was  adequate  in  all  nutrients  except  riboflavin  which 
was  10  percent  less  than  the  recommended  allowance.  This  was  not  believed 
significant  and  there  was  no  evidence  of  ariboflavinosis  in  the  troops.  It  is 
highly  probable  that  2.0  mg.  of  riboflavin  daily  are  more  than  sufficient.  From 
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a  practical  standpoint  it  is  very  tlifficnlt  to  provide  this  level  even  in  a  varied 
diet  containinjr  meat,  milk,  and  e^<rs  without  occasional  servinjrs  of  liver  and 
without  riboHavin-enriched  Hour  and  bread.  Worthy  of  emphasis  is  the  fact 
that  United  States  Army  rations  in  the  United  Kinplom  contained  neither 
white  Hour  (70  percent  extriiction)  nor  white  bread,  liritish  flour  (85  percent 
e.xtraction)  and  British  bread  were  used  and  the  consumption  by  the  troops  was 
very  satisfactory  (0.424  pound  daily).  The  averafre  intakes  of  evaporated 
milk  and  of  dried  e«rjr  were  the  equivalent  of  one  pint  of  whole  milk  and  of  one 
egg  daily.  Servings  of  cabbajre  and  of  brussels  sprouts  were  in  excess  of 
American  food  habits.  The  avera«re  daily  issue  of  all  fresh  vegetables,  other 
than  tomatoes  and  potatoes,  amounted  to  0.375  pound,  28  percent  of  which 
consisted  of  cabbage  and  sprouts. 

Iloxpital  {Patieutu')  Ration.  The  first  theater  directive  on  hospital  ra¬ 
tions  in  February  1942  authorizetl  one  field  ration  plus  a  monetary  allowance 
of  one  shilling  (approximately  20  cents)  for  the  feeding  of  patients.  Quar¬ 
termasters  were  directed  to  procaire  the  extra  foodstuffs,  requisitioned  by  hospi¬ 
tal  commanders,  from  “any  available  source."  Later,  hospitals  were  allowed 
to  purchase  food  sup[)lies  for  patients  from  local  civilian  sources  as  well  as 
from  the  quartermaster.  The  monetary  allowance  was  unsatisfactoiy  in  the 
Ignited  Kingdom  because  of  the  very  limited  number  of  foodstuffs  which  could 
be  procured  by  local  purchase.  The  theater  abolished  the  monetary  supple¬ 
ment  in  February  1943  and  adopted  a  special  patients’  ration  at  the  same  time 
that  the  revised  tr(K)p  ration  was  authorized. 

In  Xovember  1943,  the  availability  of  supplies  permitted  revision  of  the 
hospital  ration  scale  and  small  increases  were  authorized  in  meats,  milk  prod¬ 
ucts,  fruit  juices,  and  potatoes.  These  additions  were  offset  by  decreases  in 
legumes  and  grain  and  the  energy  content  remained  approximately  4,000  cal¬ 
ories.  Up  to  this  time  the  majority  of  patients  consisted  of  sick  individuals 
without  particularly  hearty  appetities.  As  more  and  more  wounded  Air  Force 
personnel  arrived  in  the  hospitals,  the  ration  which  heretofore  had  been  ade¬ 
quate  required  supplementation.  Provision  was  therefore  made  for  significant 
augmentation  whenever  necessary.  Prior  to  D-day,  increases  were  authorized 
in  the  hospital  ration  in  anticipation  of  the  expected  change  in  the  type  of 
hospital  patient.  The  greater  appetite  and  food  consumption  of  average  battle 
casualties  comj)ared  with  average  patients  is  noteworthy. 

The  hospital  ration  in  the  United  Kingdom  was  never  the  same  as  that 
issued  on  the  (’ontinent  because  of  the  greater  supply  of  fresh  meat  and  vege¬ 
tables  in  England.  Menus  described  the  regular  patients' diet  only.  Provision 
was  made  for  modification  of  the  ration  issue  whenever  the  need  for  special  diets 
increased  above  20  percent.  This  was  the  case  if  certain  hospitals  specialized 
in  specific  types  of  patients,  such  as  those  with  hepatitis,  with  jaw  injuries, 
et  cetera.  Provision  was  also  made  for  the  feeding  of  soup,  sandwiches,  egg- 
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uojT,  fruit  jukes,  and  coffee  at  airstrips  i-eceivinjr  casualties  by  i>laue  from  the 
Continent.  Similar  arrangements  were  made  at  so-called  ‘‘transit  hospitals" 
receiving  casualties  ti  ansported  by  water. 

The  special  hospital  ration  used  in  the  Cnited  Kingdom  was  composed  of 
the  items  appearijig  in  the  troop  ration,  plus  skimmed  milk  powder  (for  fat- 
free  diets),  malted  milk  powder,  egg  noodles,  brown  sugar,  canned  sou])s, 
purees,  et  cetera.  It  supplied  100  jjercent  more  chicken  and  fruit  juices,  65  per¬ 
cent  more  milk,  20  pei-oent  more  eggs,  and  40  percent  more  fruit  than  the  troop 
ration. 

Phinning  for  liatiaox  in  ('ooibut.  The  continuation  o!i  the  Contiiient  of 
the  excellent  ration  supplied  in  the  United  Kingdom  was  impossible  for  many 
months  after  the  establishment  of  a  beachhead.  The  enormity  of  the  jiroblem 
of  transport  across  the  channel  and  from  beach  depots  to  rapidly  moving 
armies  demanded  the  temporary  use  of  nonperi.shable,  conveniently  packed,  and 
easily  prepared  rations.  Operational  rations,  such  as  C,  D,  and  K,  and  the 
nonperishable  type  B  ration  were  already  stocked  in  depots  in  the  United 
Kingdom.  Because  the  latter  ration  consisted  of  more  than  100  different  food¬ 
stuffs  in  as  many  different  containers,  the  Chief  Quartermaster,  European 
Theater  of  Operations,  proposed  the  preparation  of  a  so-called  twelve-in-one 
ration  which  would  sup{)ly  in  a  single  box  an  assortment  of  type  B  components 
sufficient  for  1  day's  supply  of  food  for  12  men.  Before  more  than  a  few  units 
of  the  twelve-in-one  had  been  assembled,  the  theater  was  informed  of  the  avail¬ 
ability  of  the  new  ten-in-one  ration  in  the  Ignited  States.  The  ten  in-one 
appeai'ed  to  fill  the  need  for  a  ration  intermediate  between  and  K  and  the 
type  B  ration,  and  plans  for  the  twelve-in-one  were  therefore  dropped. 

In  order  to  familiarize  the  theater  with  the  advantages  or  possible  disad¬ 
vantages  of  operational  rations,  a  ration  board  headed  by  the  chief  of  the 
Nutrition  Branch,  Office  of  the  Chief  Surgeon,  was  appointed  in  1943  and 
directed  to  conduct  com[)rehensive  field  tests  on  rations  which  would  be  used 
later  in  combat.  In  the  first  of  these  field  tests  it  was  noted  that  troops 
remained  in  reasonably  good  physical  condition  during  a  10-day  period  on  C, 
K,  and  five-in-one  rations  but  that  the  rations  were  deficient  in  calories,  espe¬ 
cially  for  large  men.  The  report  listed  the  following  recommendations:  The 
use  of  the  D  ration  as  a  supplement  only;  the  restriction  of  the  use  of  C  and  K 
rations  to  5-day  periods  unless  supplemented;  the  replacement  of  the  wholly 
unsatisfactory  dextrose  and  malted  tablets  of  the  K  ration  with  a  desirable 
confection ;  the  replacement  of  the  fruit  powder  component  of  C  and  K  rations 
with  a  source  of  ascorbic  acid  which  would  guarantee  the  utilization  of  this 
nutrient ;  and,  the  addition  of  cigarettes,  gum,  matches,  and  toilet  tissue  to  the 
rations  which  lacked  these  articles. 

The  report  of  the  second  trial  noted  the  acceptable  quality  of  the  majority 
of  the  components  of  the  recently  developed  ten-in-one  ration  and  the  excellence 


l*KRS(>.V\l.  HKAl.Tll  MKASl  KKS  AN1»  IMMI  NIZATION 


l.W 


of  its  j>ackii}rinjrb\it  pinphasizetl  its  inajked  iniult'tpiiu  v  inonlories  ( :k:i(HV-:t,4(M)) 
for  troops  diirinf;  15-(lay  inaiieuvers  in  iiHKlenitely  cool  weather  ( •h")®-');')®  F.). 
The  following  m‘oinmeii<lations  were  made:  An  iiurease  in  ealorie  value  to 
3,!K)0  calories;  a  limitation  of  .‘tO  <lays  in  its  issue  and  of  a  total  of  40  days  in 
the  issue  of  ten-in-one  and  unsnpplemente«l  H  rations;  the  replaeement  of  the 
dehydrated  hake<l  h'^ans,  the  fortified  fruit  powders,  the  K-1  biscuits,  and  the 
dextrose  and  malted  milk  tablets;  and  the  ad<lition  of  cocoa  heverafre  powder, 
pea  or  bean  sou|)  [)owder,  extra  cereal  mixture  with  increased  sufrar  in  the 
mixture,  components  for  hot  <lrinks  twice  daily,  heatin<r  units,  and  extra 
paper  tissues. 

The  conception  of  the  ten'in-«»ne  ration  was  basically  sound  but  it  was 
obvious  that  it  was  developed  for  use  in  warmer  artuis  than  Western  Europe. 
Because  of  the  denmnstration  of  the  marke*l  caloric  deficiemy  of  this  ration, 
the  theater  decided  to  use  it  on  an  S-tnan  basis  or  to  supplement  it  with  acidi- 
tional  food  if  it  was  issued  on  a  10-man  basis. 

Specific  recommendations  were  made  to  the  ( 'hief  Quartermaster,  European 
Theater  of  Operations,  with  respect  to  feedinjr  troops  on  the  Continent; 
Shipment  of  bakery  units  and  of  fresh  meat  to  the  ('ontinent  at  the  earliest 
possible  moment  after  D-day  so  that  the  maximum  period  for  .suhsistence  of 
troops  on  wholly  processed  rations  (D,  C,  K,  ten-in-one,  and  B)  would  not 
exceed  40  days;  substitution  of  canned  roa.st  beef  or  canned  meats  for  less 
desirable  components  of  the  B  ration;  replacement  of  the  butter  sul>stitute: 
modification  of  the  ten-in-one  ration;  supplementation  of  (''  and  K  rations  with 
miscellaneous  nonperishable  food.stuffs  (sardines,  peanuts,  jam,  et  cetera)  as  a 
means  of  avoiding  monotony;  supplementation  of  ('  and  K  rations  with  multi¬ 
vitamins  after  lo  days  in  the  event  these  were  the  only  rations  available;  and 
provision  of  individual  heating  units,  preferably  tablets  of  the  hexamine  type. 

These  efforts  to  improve  the  quality  of  processed  oi>erational  rations  were 
supported  by  the  Chief  Quartermaster  and  were  successful  insofar  as  the 
ten-in-one  ration  was  concerned.  The  theater  was  informed  in  April  1944  that 
the  caloric  value  of  the  ten-in-one  had  l)een  increased  fi’om  3,400  to  3,700  and 
that  in  future  procurement  in  the  United  States  the  ration  would  provide  3,900 
calories.  These  improved  types  were  received  before  the  termination  of  hostili¬ 
ties  on  the  Continent  but  improved  and  K  rations  were  not  available  until 
the  later  spring  of  1945.  Additional  type  B  meat  components,  such  as  canned 
beef  and  gravy,  pork  and  gravy,  .sardines,  et  cetera,  were  received  but  not  until 
after  the  type  B  ration  had  been  replaced  by  the  A  ration  with  its  fresh  food¬ 
stuffs.  Individual  heating  units  of  the  wax  candle  type  were  received  but  were 
little  used  because  of  their  unsatisfactory  character. 

A  supplementary  ration  for  the  nourishment  of  casualties  in  l>eachheads 
was  essential  because  C  or  K  rations  were  wholly  unsatisfactory  for  this  pur¬ 
pose.  The  iirocurement  of  such  ‘"patient's  operational  ration'’  was  one  of  the 
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first  activities  of  the  Nutrition  Ilranch,  Office  of  the  ('liief  Surgeon.  The 
Office  of  the  (^hief  Quartermaster  agreed  to  prepare  cases,  each  containing 
fruit  juice,  milk,  sugar,  ami  coffee  for  20  men,  if  an  etpiivalent  ration  could  not 
be  procured  from  the  United  States.  Subsequently,  the  2r)-in-i  hospital  sup¬ 
plement  was  developed  in  the  United  States  ami  was  used  with  great  beneht 
in  Italy  and  in  France.  Procurement  of  this  supplement  from  the  Ignited 
States  became  impossible  in  the  spring  of  1945  so  that  an  additional  qiiantity 
was  assembled  from  supplies  in  the  United  Kingdom  for  use  by  the  aj’mies  in 
Europe. 

In  addition  to  the  25-in- 1,  a  second  supplement,  the  H-('  pack,  was 
requested  by  the  theater  and  supplied  from  (he  United  States.  This  unit  con¬ 
tained  bouillon  cubes  and  cigarettes  and  was  designed  for  issue  to  aid  stations. 
These  components  were  selected  following  a  survey  of  battalion  medical  officers 
in  experienced  divisions  which  had  arrived  in  England  from  the  North  African 
theater.  The  value  of  this  supplement  was  (piestionable,  mainly  because  of  the 
successful  provision  of  othei'  nourishment  to  frontline  units. 

RATIONS  ON  THE  CONTINENT 

Type  (’  and  K  vacions,  supi)lemented  with  the  1)  chocolate  bar,  were  used 
on  the  Continent  until  D-day  plus  5,  at  which  time  ten-in-one  rations  were 
available  for  issue  to  troops  in  rear  areas.  The  latter  ration  was  widely  used 
until  D-day  plus  33  when  type  H  com|)onents  were  distributed.  By  D-day  plus 
40  fresh  bread  and  meat  wei’e  issvied  ii>  limited  quantities.  The  supply  of  bread 
increased  rapidly  as  new  bakery  comi)anies  arrived  and  went  into  production. 
The  early  establishment  of  bakeries  on  the  Continent  and  the  movement  of 
these  with  the  armies  contributed  immeasurably  to  the  maintenance  of  the 
nutritional  health  of  the  troops. 

Operational  rations  were  supplemented  with  captured  enemy  foodstuffs 
and  with  fresh  vegetables  and  eggs  which  were  surj)lus  in  many  districts  of 
Normandy  and  Itrittany.  Shi{)ments  of  potatoes  and  carrots  were  received 
from  the  United  Kingdom  after  D-day  plus  9b  and,  at  the  same  time,  arrange¬ 
ments  were  made  with  f’rench  authorities  to  obtain  tomatoes,  onions,  celery, 
and  cabbage  whenever  the.se  were  in  surplus  of  civilian  requirements.  The  list¬ 
ing  of  fresh  meat  and  vegetables  in  monthly  menus  of  the  modified  type  A 
ration  was  possible  starting  with  the  September  menu.  It  is  estimated  that 
about  one-half  of  the  meat  and  vegetable  issue  during  the  fall  and  winter 
consisted  of  fresh  items,  (’ombat  troops  and  hospital  patients  were  given  first 
])riority  on  fresh  meats.  The  meat  i.ssue  in  the  armies  was  augmented  by  the 
capture  of  large  cold  storage  plants  well  stocked  with  carcass  beef.  As  an 
illustration,  the  After-Action  Report  of  the  Third  United  States  Army, 
1  August  1944  to  9  May  1945,  states  that  the  army  captured  2,600,000  imunds 
of  frozeri  beef  and  500,000  pounds  of  canned  beef,  property  of  the  German 
Army,  and  issue  to  frontline  troops  was  started  at  once. 
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Vijionms  weiv  iiiiMlt*  l»v  tin*  Xiitiitioii  Briiiu  li,  Office  of  tlie  ('hief 

Surgeon,  and  l>v  many  Quartermaster  ('orps  officers  to  minimize  the  use  of 
operational  rations,  except  as  emertrency  rations  for  frontline  troops.  Supply 
officers  were  inclined  t<»  <iveremphasize  the  contenience  of  tninsport  and  issue 
of  the  (\  K.  and  ten-in-one  rations  at  times  when  convenience  was  not  a  tactical 
necessity.  The  jnstiHcation  f<»r  the  use  of  the  moditied  A  ration  with  its  hot, 
varied  meals  did  not  depend  on  a  the<»retical  effect  tjpon  physical  titnc.-w  and 
morale.  These  positive  effects  were  real  and  were  recofrnized  by  the  personnel 
of  experienced  divisions.  The  contrast  between  old  and  new  combat  divisions 
in  this  respect  was  most  enlifrhtenin*;.  Table  (5  shows  the  proportional  use  of 
operational  rations  on  the  ('ontinent.  The  extent  of  issue  of  nonoperational 
rations  to  combat,  as  well  as  service  troop.s,  was  most  {rratifyiiif;.  It  is  sijr- 
niticant  that  the  Hattie  of  the  Hulfre,  which  occurred  in  an  area  easily  suj)plied 
with  A  rati(ms,  did  not  increase  the  issue  of  operational  rations  (December 
1944  and  January  1945,  '['able  <»)•  This  is  in  contrast  to  the  requirement  of 
these  rations  in  the  period  of  rapi<l  movenu  nt  away  from  supply  depots  durinfi 
the  overrunninjr  of  (lermany  (April-May  1945). 

T.\bi.e  ti.  IsscE  OF  Operational  Rations 


Percent  of  Rations  Issced 


Period 

A  or  R 

Operational  rations 

rations 

C 

K 

Ten-lnsine 

Total 

1944 

June.  .  . . . . 

0 

14 

15 

71 

100 

Jiilv . . .... . . . 

57 

6 

9 

28 

43 

.\uKust . . . 

52 

14 

14 

20 

48 

Septenilier . 

58 

18 

10 

14 

42 

October . . .  . . . .  _ . 

75) 

7 

5 

9 

21 

November . . . . . . . 

88  i 

3 

5 

4 

12 

December  _ _ _ 

1 

87 

3 

5 

5 

13 

7.94.5 

Jamiarv.  _  _  _ _ _  _ _ _ _ _ 

!)1 

2 

3 

4 

9 

Februarv _  _ _  _ ...  _ j 

(U 

2 

4 

3 

9 

March _  _  ... _  _ 

88 

4 

5 

3 

!  12 

April _ _  _ _  .  _ _  I 

74 

8 

7 

11 

26 

Mav  . .  _  _  .  ..  _  . 

87 

2 

4 

7 

13 

June  _  _  _ _  _ 

94 

1 

3 

2 

6 

Julv  _ _ _  _  _ 

96 

1 

2 

1 

4 

Source:  Data  supplied  to  author  by  Offloe  of  the  Chief  Quartermaster,  Headquarters,  Kurojiean  Theater  of  Opera* 
tions,  Cnited  States  Army. 
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Troops  were  on  si  diet  practically  devoid  of  ascorbic  acid  whenever  they 
subsisted  on  unsuppleinented  C.  K,  or  ten-in-one  rations  in  the  cold  weather 
which  was  general  in  Europe.  This  resulted  from  the  refusal  to  prepare  and 
drink  the  lemonade  which  n\ay  l)e  made  from  the  fortified  lemon  or  other  fruit 
powders.  Revised  forms  of  the  improved  C  and  K  rations  were  on  hand  late 
in  the  war  but  the  bulk  used  between  D-day  and  April  1945  consisted  of 
unimproved  ty{)es.  These  were  unpopular  and  were  poorly  utilized.  Limited 
experience  with  the  newest  (’  ration  indicated  that  troops  preferred  it  to  the 
K  ration.  The  K  ration  apj^earctl  ’nore  desirable  than  the  unimproved  C  ration 
except  in  units  which  made  provision  for  heating  the  (’  ration.  These  units 
'•ct  up  field  ranges  as  close  to  the  front  as  was  feasible,  heated  the  meat  com¬ 
ponents  of  the  C  ration  in  boiling  water,  repacked  the  hot  cans  in  cases  and 
sent  them  forward  for  distribution.  The  taste  of  the  ('  ration  meat  component 
was  greatly  improved  if  warmed. 

The  deficiency  in  thiamine  and  the  questionable  deficiency  in  riboflavin  in 
the  type  H  ration  was  cori-ected  as  quickly  as  fresh  items  became  available. 
The  ration  was  adequate  by  October  11)44  and  by  February  1945  was  su|)erior 
in  its  ontent  of  nutrients  to  that  supplied  in  the  United  Kingdom  before 
D-day.  The  difi'erence  \\as  primarily  due  to  enriched  flour,  which  was  used  on 
the  ('oiitinent  and  whicli  had  a  higher  content  of  thiamine  and  riboflavin  than 
the  Hritish  National  flour. 

Extra  ration  allowances  were  authorized  combat  units  occupying  positions 
in  contact  with  the  enemy.  These  augmentations  included  a  lO-percent  overall 
increase  for  units  receiving  the  A  or  B  ration  and  additional  meat,  jam.  bread, 
and  coffee  ingredients  for  troops  receiving  operational  rations.  Full  advantage 
was  taken  of  these  authorizations  and  the  service  of  sandwiches  and  coffee  to 
frontline  troops  as  supplements  to  (’  and  K  rations  was  a  common  occurrence. 

In  June  1945,  rations  for  personnel  engaged  in  nonarduous  duties,  except 
patients,  were  automatically  decreased  10  percent.  Fortunately  the  ration  was 
rich  enough  in  nutrients  so  that  minimum  allowances  were  still  .supplied. 
Overall  deductions  are  hazardous  because  of  the  failure  to  distinguish  between 
foods  of  high  and  low  nutrient  content.  The  decrease  in  June  was  necessitated 
by  the  theater  shortage  in  rations.  It  should  be  noted  in  this  connection  that 
the  average  ration  was  insufRcient  for  units  [jerforming  very  heavy  labor  and 
required  augmentation. 

Hoftpitnl  Ratiom.  The  feeding  of  battle  casualties  was  quite  satisfactory. 
The  rapid  evacuation  to  the  hospitals  in  the  United  Kingdom,  both  by  air 
and  by  water,  materially  eased  the  load  on  the  medical  units  which  preceded 
general  hospitals  to  the  Continent.  The  result  was  that  operation  hospital 
rations  were  only  required  in  the  early  stages  of  the  invasion.  Most  of  the 
casualties  arrived  very  quickly  in  areas  where  type  B  or  A  components  were 
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available.  The  hospital  ration  on  the  ('ontinent  (littered  from  that  in  the 
United  Kinfjdom  in  that  the  continental  ration  consisted  of  the  troop  ration 
plus  a  supplementary  list  of  foodstuffs,  whereas  patients  in  the  United  Kingdom 
were  supplied  a  separate  special  ration.  The  continental  issues  were  generally 
excessive  unless  hospital  mess  oflicyrs  refust‘d  componeiiis  of  the  troop  ration 
which  were  not  needed.  The  authorization  for  the  use  of  the  special  hospital 
ration  on  the  (’ontinent  was  refused  hy  Headquarters,  European  Theater  of 
Operations,  United  States  Army,  for  the  reason  that  depots  would  find  it  too 
difficult  to  provide  2  rations  rather  than  1  ration  plus  a  supplement. 

AUGMENTATION  AND  REDUCTION  OF  RATIONS 

In  August  194*2  authority  was  granted  the  Uommanding  Oeneral,  Services 
of  Supply,  European  Theater  of  Oj)erations,  to  increase  the  augmented  British 
ration  (British-American  ration)  15  percent  if  not  less  than  75  percent  of  an 
organization  was  engaged  in  hard  physical  labor  for  10  or  more  hours  daily, 
6  days  per  week.  This  augmentation  ceased  as  troops  received  the  American 
ration  in  September  and  October  of  1942. 

Early  in  1943,  upon  the  reque.st  of  the  Air  Surgeon,  members  of  air  combat 
crews  on  operational  status  were  authorized  3  fresh  eggs  and  3  oranges  per 
man  weekly  and  0.0625  povinds  of  powdered  whole  milk  daily.  Later.  Air 
Force  combat  and  repair  crews  on  operational  status  were  allowed  an  addi¬ 
tional  augmentation.  The  request  for  shell  eggs  and  oranges  was  approved  by 
the  Office  of  the  Chief  Surgeon.  European  Theater  of  Operations,  as  a  morale 
measure  and  not  becau.se  of  nutritional  necessity.  The  request  for  com|)onents 
for  a  fourth  meal  was  granted  without  the  reference  of  the  matter  to  the 
('’hief  Surgeon  for  investigation  and  recommendation. 

In  view  of  the  increasing  number  of  recpie.sts  for  augmentation  of  rations, 
mainly  from  port  and  engineer  battalions,  an  e.xtra  allowance  for  units  per¬ 
forming  arduous  tasks  was  written  into  the  theater  directive  on  rations.  Nu¬ 
trition  officers  had  been  a.ssigned  to  the  stalls  of  base  section  surgeons  by  this 
time  .so  that  it  was  jwssible  to  make  the  augmentation  contingent  upon  an  in¬ 
vestigation  which  “shows  that  the  authorized  ration  issue  is  properly  prepared, 
served  and  eaten  and  that  a  need  for  additional  food  still  exists."  The  aug¬ 
mentation,  which  supj)lied  approximately  400  calories,  was  purposely  limited 
to  bread  or  flour,  potatoes  and  lard,  although  most  units  which  requested  extra 
food  desired  more  meat.  The  basic  ration  was  adeipiate  in  nutrients  and  gen¬ 
erous  in  its  meat  components  and  it  was  believed  to  be  sound  pcdicy,  therefore, 
to  confine  supplements  to  rea.sonably  available  foodstuffs  which  provided  the 
neces.sary  calories.  I’nits  which  were  not  interested  in  eating  more  bread  and 
jM)tatoes  were  not  considered  to  he  suffering  from  a  shortage  of  food.  As  a 
matter  of  fact,  few  of  the  requests  for  augmentation  were  found  to  he  justified. 
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These  investigations  by  nutrition  ofticei’s  did  prove,  to  be  excellent  opportuni¬ 
ties  for  instruction  of  untrained  or  careless  mess  personnel. 

The  above  pnx^ednre  which  provided  for  a  thorough  survey  of  the  physical 
well-being  of  troops  as  well  as  a  iletcrniination  of  the  adef|uacy  of  the  quantity 
of  the  ration  issue  was  a  most  satisfactory  method  of  controlling  the  vexing 
problem  of  insuring  that  soldiers  were  well-fed  without  incurring  the  risk  of 
waste  of  food  because  of  oversupply.  Unfortunately,  it  became  necessary  in 
July  1944  to  replace  this  system  with  one  which  liberalized  the  issue  of  aug- 
mentetl  rations  and  recognized  the  fact  that  it  was  easier  to  supply  extra  food  to 
a  unit  than  it  was  to  insist  upon  efficient  mess  operation.  Prior  to  the  invasion 
of  France  requests  for  augmentation  of  the  ration  increased  enormously  due 
to  the  number  of  depot  and  port  units  which  ran  day  and  night  .shifts.  Some 
\inits  attemj)ted  to  feed  sandwich  meals  at  night  rather  than  hot  meals  prepared 
by  a  night  shift  in  the  mess.  The  ration  was  not  adapted  for  sandwich  meals. 
Xight  feeding  was  poor,  therefore,  and  vegetables,  canned  fruits,  et  cetera,  ac¬ 
cumulated  in  storerooms.  In  other  units,  which  served  regular  hot  meals  at 
midnight,  men  on  the  night  shift  were  permitted  to  get  up  and  eat  the  midday 
meal  with  the  day  shift.  The  total  daily  food  intake  of  these  men  was  no 
greater  but  this  practice  did  deprive  the  day  .shift  of  its  normal  share  of  the 
more  desirable  components  of  the  ration,  especially  of  its  share  of  the  meat  issue. 
Artificial  shortages  of  certain  ration  items  developed  from  these  failures  of 
me.ss  officers  to  insist  upon  mess  discij)lii\e  and  proi>er  niess  operation.  During 
this  period  the  Commanding  (Jeneral,  Services  of  Supply,  European  Theater 
of  Operations,  believed  it  necessary  to  authorize  many  augmentations  without 
the  usual  preliminary  survey.  All  investigations  were  tlierefore  discontinued 
and  augmentation  requests  were  approved  as  they  were  received.  As  soon  as 
the  emergency  created  by  the  main  invasion  operations  had  pa.ssed,  the  aug¬ 
mentation  piwedure  was  brought  under  control  again  by  a  new  directive  which 
rescinded  all  previous  written  and  verbal  authorizations  for  extra  rations  and 
which  described  the  specific  types  of  augmentation  which  might  be  requested. 
The  ration  increases  for  the  Air  Forces,  referred  to  above,  were  reaffirmed. 
An  automatic  increase  of  10  percent  was  allowed  messes  .serving  less  than  50 
men  in  order  to  provide  adequately  for  the  many  isolated  antiaircraft  and 
similar  groups  consisting  of  5  to  20  men.  The  (1iief  Quartermaster,  European 
Theater  of  Operations,  was  authorized  to  grant  e.xtra  food  to  troops  engaged 
in  hard  labor,  to  noncombat  sectors,  to  troops  returned  to  rest  camps  after 
combat,  and  to  troojjs  oi)erating  under  exceptional  circumstances  provided  the 
('hief  Surgeon  recommended  the  augmentations  as  essential  for  the  maintenance 
of  physical  fitne.ss. 

In  June  1945  the  theater  ration  and  augmentation  directives  were  drasti¬ 
cally  revised.  The  new  directive,  which  took  into  consideration  the  cessation 
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of  hostilities  and  the  critical  shortafre  of  rations  within  the  theater,  included 
the  following  provisions: 

1.  All  augmentations  were  discontinued  except  the  lO-percent  increase  for 
small  messes  (under  50)  and  increases  for  crews  of  small  watercraft.  The  way 
was  left  oj)en  for  augmentations  which  were  approved  by  the  ('hief  Surgeon. 
European  Theater  of  Operations,  but  it  was  emphasize<l  that  nutritional  neces¬ 
sity,  and  not  convenience  in  mess  operation,  would  be  the  sole  factor  governing 
the  apj)roval  of  an  augmentation  request. 

i2.  I)e<'reases  in  normal  ration  is.sues  were  authorized  for  the  first  time  in 
the  theater: 

a.  Rations  for  all  military  personnel  engaged  in  sedentary  duties  were 
automatically  reduced  by  10  peix*ent. 

h.  Rase  section  and  other  commanders  were  directed  to  iwiew  constantly 
tr(M>p  lists  in  their  resjjective  commands  and  to  apply  reductions  up  to  10  j)er- 
cejit  for  all  tr(X)ps  engaged  in  light  or  moderately  active  duties. 

c.  A  percentage  I'edtiction,  as  follows,  was  directed  for  all  juesses  not 
affected  by  the  provisions  of  paragraphs  a  and  ft,  above : 

Percentage 


Strength  of  mess  ;  reduction 

Over  l.(»0U _ 7 

_ _ _  -> 

Under  .!00 _  0 


Xone  of  the  above  reductions  applied  to  ration  itejns,  such  as  shell  eggs  or 
fruit,  issued  on  the  basis  of  one  per  man.  Furthermore,  personnel  in  the  fol¬ 
lowing  categories  were  exempted  from  all  reductions:  Hospital  patients,  troops 
undergoing  vig^vou  •  '’•nining  or  engagetl  in  hard  labor,  troops  on  leave  or  in 
officially  design.it  -  st  areas,  mes.ses  serving  less  than  50  men.  and  recovered 
Allied  military  persom.  -l  (RAMP’s). 

Vituniin  Supplementation.  The  supplementation  of  rations  with  multi¬ 
vitamins  was  a  relatively  unimportant  feature  of  rationing  in  the  European 
Theater  of  Operations  except  in  the  case  of  hosjjital  patients  and  Air  Force 
personnel.  The  former  required  extra  vitamins  if  the  food  intake  was  insuffi¬ 
cient  to  provide  the  neces.sary  levels  of  these  nutrients.  Combat  crews  were 
supplied  multivitamins  at  the  request  of  the  Air  Surgeon.  This  may  have 
been  justified  as  a  preventive  measure  related  to  a  possible  greater  need  of 
certain  nutrients  by  aviators.  The  basis  of  such  a  need  was  never  demonstrated. 

In  February  1944  a  survey  of  the  dietary  histories  of  the  personnel  of  small 
detachments  ( 1-15  men)  of  the  (\)rp.s  <jf  Military  Police,  Finance  Department, 
and  Transportation  Corps,  locateil  in  cities,  towns,  and  villages  throughout  the 
Cnited  Kingdom,  showed  that  the  intake  of  vitamins  was  well  below  the  mini¬ 
mum  standards.  These  men  were  isolated  from  Cnited  States  .Vrmy  messes 
and  received  a  monetary  allowance  in  lieu  of  rations.  Obviously  no  control 
of  their  purchase  of  food  was  po.ssible  excejR  that  of  the  British  rationing 
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regulations.  Arrangements  were  nnule  to  supply  multivitamins  to  these  detach¬ 
ments  although  no  evideiwe  of  nutrient  deticiency  was  uncovered. 

Provision  was  made  for  distribution  of  vitamins  to  combat  troops  in  the 
event  subsistence  on  unsupplemented  rations  continued  for  j)eriods  in  excess  of 
15  days.  Fortunately,  few  units  were  ever  in  this  category.  Conferences  with 
division  surgeons  disclosed  that  few  believed  that  vitamin  supplementation  w'as 
necessary.  The.se  conferences  always  served  the  purpose  of  reemphasizing  the 
desirability  of  extending  even  more  the  common  practice  of  augmenting  opera¬ 
tional  rations  with  .sandwiches  and  other  items. 

The  initial  survey  of  German  stalags  at  Limburg,  Zigenheiin,  and  Heppen- 
heim  hv  i he  Nutrition  Hranch,  Office  of  the  Chief  Surgeon,  revealed  the  magni¬ 
tude  of  the  RAMP  problem.  It  furnished  the  background  for  the  measures 
adopted  to  insure  nutritional  rehabilitation  of  the  men  who  required  immediate 
hospitalization,  or  who  were  hospitalized  during  or  after  evacuation  to  the  camps 
in  the  rear  areas,  and  of  the  men  who,  although  suffering  from  malnutrition, 
were  not  hospitalized  and  remained  under  the  control  of  the  Provost  Marshal, 
European  Theater  of  Operations.  A  directive  was  immediately  distributed  to 
hospitals  outlining  therapeutic  dietary  procedures  for  the  various  categories 
of  malnourished  patients.  The  nutritional  care  of  nonhospitalized  RAMP’s 
was  effected  by  the  authorization  of  a  special  bland,  high  protein,  high  calorie 
ration  for  use  in  RAMP  camps.  Conferences  were  held  with  base  section 
surgeons  and  with  medical  officers  in  these  camps  in  order  to  guarantee  the 
proper  use  of  the  bland  diet.  This  dietary  regime  was  necessary  because  of 
the  extreme  gastrointestinal  sensitivity  which  characterized  RAMP’s,  Diarrhea 
was  almost  universal  before  corrective  measures  were  instituted.  It  was  neces¬ 
sary  to  prohibit  the  distribution  to  RAMP's  of  peanuts,  candy  bars,  doughnuts, 
et  cetera,  by  the  Army  Exchange  Service  and  by  the  Red  Cross  because  it  was 
evident  that  these  well-intended  measures  were  in  reality  harmful.  Studies  of 
nutritional  rehabilitation  in  the  RAMP  camps  were  not  undertaken  because 
it  was  the  original  policy  of  the  theater  to  evacuate  these  troops  to  the  United 
States  immediately.  Provision  was  made  for  the  continuance  of  the  bland 
ration  on  the  ships  carrying  them  home. 

OTHER  RATION  PROBLEMS 

Milk  and  Ice  Cream  .  Milk  issues  consisted  almost  exclusively  of  evaporated 
and  dried  whole  milk.  Small  amounts  of  skimmed  milk  powder  were  included 
in  the  hospital  ration  for  use  in  low-fat  diets.  One  shipment  of  3,200  quarts  of 
frozen  whole  milk  was  received  in  good  condition  in  the  Imited  Kingdom 
in  March  1945,  and  was  distributed  to  hospitals.  Beverage  milk  and  eggnog  were 
prepared  and  served  in  hospitals  but  no  serious  attempt  was  made  to  popularize 
the  use  of  beverage  milk  in  troop  messes  although  suitable  instructions  for  its 
preparation  w'ere  published  in  mess  bulletins.  The  dried  whole  milk  was  very 
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acceptable,  h()\ve\er,  and  yieldeil  a  reasonably  ^ood  Hnid  milk  if  care  was  used, 
in  its  rehydration  and  partic\darly  if  the  product  was  flavored  with  chocolate 
or  vanilla.  In  view  of  the  lack  of  apparatus  for  the  lar^e-scale  reconstitution 
of  fluid  milk  from  milk  powder,  emphasis  was  placed  t)n  the  utilization  of  dried 
and  evaporated  milk  in  cookinjr,  in  c<Hoa,  on  cereal,  and  in  similar  ways. 
(Consumption  of  the  milk  component  of  the  ration  was  .satisfactory.  This  would 
not  have  been  the  case  in  the  absence  of  an  intensive  educational  pro<rram. 

Early  ration  directives  authorized  the  daily  issue  of  the  equivalent  of  .5 
ounces  of  evaporated  milk  i>er  man.  This  was  not  considered  sufficient  and 
the  Nutrition  Rranch,  Office  of  the  (’hief  Surgeon,  was  instrumental  in  having 
the  allowance  increased  to  7  and  10  ounces,  ami  later  to  8  and  12  ounces,  for 
tr(K)ps  and  hospital  patients,  respectively.  Thus,  troops  received  the  e<piivalent 
of  1  pint  of  whole  milk  daily.  The  additional  milk  added  jrieatly  to  the  ac¬ 
ceptability  of  the  ration  and  assisted  materially  in  assurin<r  satisfactory  intake 
of  calcium  and  riboflavin.  The  use  of  fresh  tnilk  from  hx-al  sources  in  the 
Enited  Kingdom  and  on  the  ('ontinent  was  i-estricted  and  later  prohibited  be¬ 
cause  of  the  medical  hazard  involved  and  because  of  the  scarcity  of  the  supply 
for  civilian  use. 

The  manufacture  of  ice  cream  by  British  concerns  was  prohibited  by  gov¬ 
ernmental  order  as  a  means  of  conserving  materials  and  of  insuring  a  uniform 
distribution  of  available  milk.  The  American  Army  supported  this  policy 
and  ice  cream  was  not  supplied  except  as  it  was  prepared  by  hand  freezing  in 
small  quantities  in  a  few  messes.  The  British  restriction  was  removed  after 
the  liberation  of  France  and  Belgium,  and  in  January  1945  the  use  of  ice 
cream  by  United  States  Army  units  in  England  and  on  the  ('ontinent  was 
authorized  and  encouraged.  It  was  specified,  however,  that  ice  cream  would  be 
prepared  from  ration  com|)onents  exclusively  and  that  civilian  manufacturing 
agencies  must  maintain  United  States  Army  standards  of  sanitation.  In 
August  1945,  ice  cream  mix  became  a  normal  component  of  the  ration  issue. 

Dehydrated  Foods.  The  issue  of  dehydrated  foods  was  not  a  serious  prob¬ 
lem  in  the  European  theater  because  these  ittins  never  j)redominated  in  the 
ration.  Dried  milk  was  acceptable.  Dried  egg  was  not  received  enthusiasti¬ 
cally  but  it  was  a  useful  item  if  used  as  an  ingredient.  The  wastage  was  ex¬ 
cessive  whenever  it  was  served  as  an  omelet  or  as  scrambled  egg  because  of  the 
inability  or  refusal  of  cooks  to  prepare  it  proj^erly.  Onion  was  very  satis¬ 
factory  if  used  with  ground  beef.  It  was  un.satisfactory  if  used  as  a  vegetable. 
Potato  was  acceptable  if  recon.stituted  pro])erly.  Sweet  j)otato  wa.s  a  good 
})roduct  but  the  amount  in  the  B  ration  was  excessive  for  the  average  soldier. 
Carrots  and  beets  were  reasonably  satisfactory.  (Obviously,  none  of  these  dried 
foodstuffs  was  a  good  substitute  for  the  canned  j)roduct.  The  probl  ^m  of  dehy 
drated  foods  was  worsened  by  the  fact  that  relatively  few  cooks  had  received 
sufficient  training  on  the  handling  of  this  type  of  foodstuff. 
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J.oeal  Procurement  of  Foodxhtff.s.  The  ;;eneral  policies  fjoveiniiif;  the 
rwureinent  of  foodstuffs  from  sources  witlun  the  theater  were  desifriied  to 
live  transoceanic  shippinjr  by  the  maximum  use  of  local  surpluses  and,  at  the 
iime  time,  to  protect  the  food  rationiiifr  proprams  of  the  British  and  other 
illied  governments  by  restrictions  on  misc‘ellaneous  purchases  by  individuals 
nd  units  of  the  American  forces.  The  British  Ministries  of  Food  and  of 
igriculture  made  available  large  ipiantities  of  such  foodstuffs  as  Hour,  bread, 
repared  cereals,  rolled  oats,  tea,  marmalade,  syrup,  condiments,  jrotatoes,  and 
egetables.  Procurement  through  authorized  quartermaster  purchasing  officers 
ras  also  authorized  on  the  ('ontinent  but  this  was  limited  largely  to  fiesh 
egetables  and  the  supply  permitted  only  <K-casional  issue.  The  supply  of 
otatoes,  cabbage,  carrots,  beets,  rutabagas,  and  bnissels  sprouts  was  prac- 
cally  unlimited  in  Kngland.  Tomatoes  and  lettuce  were  only  abundant 
uring  short  seasons  so  that  the  dietary  was  generally  lacking  in  fresh  salad 
omponents.  Fresh  fruits  were  notably  lacking  in  the  American  ration, 
lea.sonal  apples  anu  pears  were  unrationed  in  Kngland  and  the  same  was  true  of 
pricots  and  grapes  in  France,  but  the  former  were  of  inferior  quality  and  the 
itter  were  readily  available  only  in  southern  France.  Shipments  of  oranges, 
:hich  were  received  occasionally  in  1944  and  1945.  were  therefore  especially 
ppreciated  by  the  troops. 

The  purchase  of  meals  in  [uiblic  lestaurants  was  prohibiteil  on  the  Con 
inent.  No  such  restriction  prevailed  in  the  Cnited  Kingdom  although  the 
emand  for  meals  sometimes  exceeded  the  supply.  The  American  Red  Cross 
rovided  snack  bars  which  were  well  patronized.  These  were  limited  to  British 
mrces  of  sujiply  and  to  British  rationing  in  the  United  Kingdom  but  were 
'-lowed  to  purcha.se  quartermaster  subsistence  supplies  on  the  ('ontinent. 

RATIONS  FOR  PRISONERS  OF  WAR 

A  small  number  of  (lerman  and  Italian  prisoners  of  war  were  brouglit  to 
le  United  Kingdom  from  North  Africa  in  1943.  Prisoners  captured  in  Nor¬ 
andy  in  1944  increased  the  number  but  the  total  in  the  United  Kingdom  under 
le  control  of  the  United  States  Army  was  never  large.  These  prisoners  of 
ar  were  i.ssued  a  ration  which  did  not  differ  greatly  from  that  supplied  Ameri- 
lU  troops.  No  distinction  was  made  in  the  rations  for  working  and  nonwork- 
g  jirisoners. 

Prisoners  of  war  on  the  Continent  were  is.sued  a  similar  ration  until  7  Ue- 
mber  1944,  exce\)t  that  non\v<ukers  received  *29  percent  less  than  workers, 
t  this  time  the  worker's  ration  was  reduced  from  3,860  to  3,258  calories;  non- 
irkers  received  10  percent  less.  Anothei*  reduction  was  made  in  April  1945. 
)r  the  first  time  separate  rations  were  authorized  non  workers  because  it  was 
•t  feasible  to  make  an  overall  jiercentage  deduction  in  the  worker's  ration  to 
ing  the  caloric  level  down  to  the  2,000  calorie  level  ordered  by  the  theater 
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for  nonworkers,  Tliese  ration  decreases  were  the  result  of  the  dispai  ity  lietween 
tremendous  numbers  of  captured  prisoners  and  the  relatively  small  stwks  of 
availahl  fooilstutls.  Furthermore,  the  ‘J.OOO-caloiie  lation  was  authorized  as 
the  theater  ration  for  displaced  persons  and  others  whose  subsistence  \\as  the 
responsibility  of  Allied  Military  (iovernment.  'I'he  earlier  rations  supplied 
nonworkers  were  in  accordance  with  the  (Jeneva  Convention  and  were  in  excess 
of  the  actual  recpurements  of  the  prisoners.  This  orifrinal  policy  was  bitterly 
criticized  by  Allied  civilians  because  nonworkinjr  prisonei’s  had  more  to  eat 
than  Allied  workers.  Followiiif;  the  (Jerman  surrender  in  May  1945,  prac¬ 
tically  all  the  prisoners  held  by  the  armies  inside  of  (lernniny  were  classified  as 
“disarmed  forces"  and  their  subsistence  l)ecame  the  responsibility  of  the  civilian 
food  administration.  Prisoners  of  war  in  the  communications  zone  remained 
on  the  prisoner  of  war  ration. 

In  February  and  March  1945  the  Nutrition  Pranch,  Office  of  the  ('hief  Sur  ■ 
{jeon,  was  directed  to  investipite  the  nutritional  status  of  prisonei-s  of  war  in 
American  custody.  The  survey  team,  consistin{r  of  2  medical  and  2  nutrition 
officers  examined  800  prisoners  in  representative  work  camps  and  enclosures. 
The  results  showed  that  the  nutrition  of  prisoners  who  had  been  in  American 
hands  for  50  days  or  more  was  satisfactory  and  considerably  superior  to  that 
of  newly  captured  Germans.  This  indicated  that  the  prisoner  of  war  ration 
in  use  durin{r  the  early  part  of  1945  was  superior  to  the  ration  of  the  German 
Army. 

Ill  Au{rust  1945  the  Nutrition  Branch,  Office  of  the  Chief  Sur{;eon,  was 
directed  to  make  a  second  theater  survey  of  the  adequacy  of  the  feeding  of 
prisoners  of  war  and  of  German  disarmed  forces.  The  2,0()0-calorie  ration  was 
found  to  be  insufficient  for  German  prisoners  under  21  years  of  age  and  for 
others  who  were  classed  as  nonworkers  but  whose  caloric  needs  were  signifi¬ 
cantly  increased  by  fatigue  duties,  calisthenics,  or  marching.  The  2,000-calorie 
ration  was  adequate  for  individuals  who  were  inactive  in  fact.  The  German 
civilian  ration  issued  to  disarmed  forces  varied  from  1,200  to  1,500  calories  at 
that  time  and  was  inadequate.  This  was  especially  true  because  there  was  no 
opportunity  for  the  men  in  the  enclosures  to  supplement  their  rations  as  German 
civilians  were  able  to  do  from  gardens,  household  supplies,  et  cetera. 

Nutrition  in  the 
Persian  Gulf  Command 

In  the  noncombat  or  less  active  areas  such  as  the  Persian  Gulf  Command 
and  China-Burma-India  theater,  the  problems  in  nutrition  were  of  a  different 
nature.  In  the  Persian  Gulf  Command,  troops  were  stationed  primarily  in 
fixed  installations.  The  field  ration  was  used  throughout  1943,  and  supple¬ 
mented  by  vitamin  tablets  up  to  June  of  that  year  when  the  practice  was  dis¬ 
continued  because  the  ration  was  felt  to  be  nutritionally  adequate.  Local 
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jirodiu'e  could  not  be  fed  to  soldiers  because  of  the  native's  custom  of  usinjr  ni^ht 
soil  for  fertilizer.  Xo  fresh  nieat  was  provided  for  the  command  until  just 
prior  to  the  Teheran  conference.  X'o  master  menu  was  ever  prepared  in  this 
command,  the  menu  beinjr  larjrely  dependent  upon  the  arrival  of  reefer  ships. 
There  was  some  ineipiitable  distribution  of  food;  however,  no  vitamin  deficiency 
diseases  were  known  to  have  existed. 

The  problem  of  feediiiji  Army  employees  who  were  local  inhabitants  of 
various  religious  faiths  and  food  habits  was  encountered  in  the  Pei*sian  Gulf 
C’ommand.  For  examjile,  Mohammedans  were  provided  groat  meat  in  lieu  of 
pork.  The  problem  also  arose  in  the  China-Hurma-India  theater,  where  nutri¬ 
tional  deficiency  disease  developed  amon^  (’hinese  troops  stationed  in  a  training 
center  at  Ramgarh,  India. 

Nutrition  in  the  China-Burma-India  Theater 

The  establishment  of  a  theater  of  operations  by  the  United  States  Army 
in  India  and  Rurma  presented  peculiar  subsistence  problems.  Our  forces  were 
not  invading  a  hostile  country  where  subsistence  could  be  requisitioned  from 
the  populace  and  where  supply  lines  could  be  appropriated  and  set  up  without 
regard  for  the  native  population.  They  came  as  “guests’*  to  a  densely  populated, 
Allied  country  in  the  throes  of  political  unrest.  Furthennore,  a  large  propor¬ 
tion  of  the  population  was  on  the  brink  of  a  great  famine  which  was  to  destroy 
by  starvation  a  million  and  a  half  people  in  1943.  The  United  States  troops 
could  not  be  concentrated  within  a  few  well-consolidated  areas,  but  because  of 
military  necessity  were  scattered  in  small  groups  separated  by  thousands  of 
miles.  The  existing  ground  lines  of  communication  between  these  areas  were 
extremely  primitive  or  nonexistent.  Rations  of  the  British  or  Indian  Armies 
were  not  acceptable  to  our  troops.  It  was  intended,  however,  for  these  troops 
to  “live  off  the  land.” 

When  the  first  contingent  of  troops  arrived  in  India  from  the  United  States 
early  in  1942,  no  provision  had  been  made  for  the  continuous  supplying  of  these 
troops  with  subsistence  from  the  Zone  of  Interior.  A  reserve  stock  of  B  rations 
was  sent  to  the  theater,  but  these  were  not  to  be  used  except  in  emergencies.  It 
was  intended  that  these  trooj)s  should  be  fed  on  supplies  obtained  from  local 
markets  and  on  rations  obtained  through  the  British  Army.  In  October  1942, 
a  theater  policy  was  adopted  governing  the  subsistence  of  t  nited  States  troops 
in  India  and  Burma.”  The  ration  consisted  of  the  British  troops  field  service 
ration  obtained  through  the  Royal  Indian  Army  Service  Corps,  supplemented 
by  local  purchase  of  fresh  supplies  and  by  the  issue  of  excess  stocks  of  the 
reserve  B  ration.  These  reserves  were  augmented  from  time  to  time  by  ship- 

This  section  Is  based  on  material  submitted  b.v  Karl  .1.  Koehn,  formerly  Captain.  SnC.  Nutrition 
Consultant.  India-Burma  theater.  The  material  was  originally  presented  In  Van  .\uken.  H.  A.  :  A 
history  of  preventive  medicine  In  the  Cnlted  States  .Arnvy  Forces  of  the  Indla-Burma  theater,  1942 
to  1945.  HI);  914.7-2. 

”  CBI  Memo  129.  .90  Oct  42,  siih  :  Rations  for  C.  S.  Forces  in  CBI.  HD. 
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ments  from  the  Zone  of  Interior  which  permitted  rotation  of  stocks  to  prevent 
spoilage  and  which  provided  a  reserve  for  subsequent  incoming  *roops. 

Unfortunately  the  excess  stocks  of  H-ration  reserve  were  slow  to  ac¬ 
cumulate  and  confusion  existed  as  to  what  constituted  an  emergency.  It  was 
often  difficult  to  maintain  the  reserve  at  the  authorized  level  because  of  the 
rapid  expansion  of  the  theater.  The  British  troops  field  service  ration  was 
found  to  be  unsuitable  for  ITnited  States  troops  because  many  items  such  as 
pork  and  soya  links,  corned  beef  and  mutton,  were  not  acceptable  and  hence 
were  not  eaten.  The  milk  allowance  received  from  the  British  Army  amounted 
to  only  2  ounces  of  tinned  milk  per  man  ])er  day,  which  is  not  considered  to  be 
adequate  for  United  States  troops.  Practically  no  fresh  milk  w’as  available 
because  of  the  insanitary  conditions  under  which  it  was  produced.  Fresh  meat 
was  scarce  and  of  inferior  quality,  because  of  the  Government  of  India  law 
which  prohibits  the  slaughter  of  bullocks  in  good  state  of  health  under  10  years 
of  age,  pregnant  cows,  or  cows  in  milk.  Other  fresh  meats  were  not  available. 
Difficulty  was  also  encountered  in  obtaining  sufficient  quantities  of  high  quality 
fresh  fruits  and  vegetables.  These  were  available  to  troops  in  the  metropolitan 
areas  such  as  Karachi,  New  Delhi,  and  Calcutta,  but  were  scarce  in  isolated 
regions  such  as  the  Brahmaputra  River  Valley.  Menus  were  prepared  in  the 
various  section  headquarters  located  in  the  above  mentioned  cities  but  these 
could  only  be  used  in  the  immediate  vicinity  because  of  difficulty  of  distribution. 

Numerous  complaints  were  received  by  the  Surgeon  of  the  theater  that  the 
dietary  of  the  troops  was  deficient  in  calcium,  thiamine,  riboflavin,  and  vitamin 
C.  Medical  officers  reported  a  reduction  in  the  efficiency  of  the  command  which 
they  attributed  to  malnutrition.  A  large  proportion  of  the  troops  reporting 
for  sick  call  complained  of  weakness,  insomnia,  lassitude,  and  gastric  complaints 
which  were  suggestive  of  a  deficiency  state.  An  increase  in  the  occurrence 
of  gingivitis  was  also  observed  which  may  have  been  precipitated  by  a  vitamin  C 
deficiency.®^ 

The  situation  became  serious  enough  to  warrant  careful  study  of  the  ade¬ 
quacy  of  the  ration  and  means  of  improving  the  nutritional  status  of  the  troops. 
In  midyear  of  1942  a  nutrition  officer,  Capt.  (later  Maj.)  M.  J.  Babcock,  SnC, 
was  assigned  to  the  theater  as  Nutrition  Consultant  to  the  Surgeon,  Head¬ 
quarters,  Services  of  Supply,  China-Burma-India.  He  made  a  thorough  study 
of  the  dietary  of  the  troops  and  concurred  in  the  opinion  that  the  ration  was 
deficient  in  calcium,  thiamine,  and  riboflavin.  Dietary  studies  of  the  troop 
ration  continued  throughout  the  autumn  and  winter  and  were  summarized  in  a 
report  in  January  1943.®®  On  the  basis  of  these  studies,  the  Surgeon 
recommended  that : 

“Ltr,  Suri?  45th  Enpr  Regt  (GS)  to  Food  and  Nutrition  Off  CBI,  26  Apr  43.  sub:  Inadequacy 
of  diet.  HD:  720.1. 

*  Rpt,  Capt  M.  J.  Babcock,  SnC.  14  Jnn  43,  sub:  Nutrition  of  U.  S.  -Vrmy  Forces  in  India  and 
Burma.  AG  :  331.4. 
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1.  The  allowance  of  canned  milk  obtained  from  the  Tnited  States  be  in¬ 
creased  to  supplement  the  2  ounces  received  from  the  British  Army; 

2.  Troops  in  Base  Section  No.  3  (Ledo  area)  be  issued  the  B  ration  instead 
of  the  British  Troops  Field  Service  Kation ;  and 

3.  The  ration  of  other  troops  stationed  in  Assam  be  supplemented  with 
canned  fruits  and  vegetables. 

Troops  in  the  forward  areas  deserved  preference  in  subsistence  because 
they  were  fighting  and  doing  heavy  work  under  very  adverse  conditions  and 
because  local  supplies  were  not  available.  These  recommendations  were  put 
into  effect.  Stocks  of  B  rations  which  were  beginning  to  accumulate  in  excess 
of  the  authorized  reserve  were  diverted  to  the  use  of  hospitals  and  combat 
aircrews.  The  Surgeon,  China-Burma-India,  recommended  that  the  Expedi  • 
tionary  Force  Menu  No.  1  (Tropical  and  Temperate  Climate)  be  adopted  as 
the  field  ration  for  this  theater.  No  action  was  taken  on  this  recommendation 
at  that  time  and  the  policy  of  “living  off  the  land”  was  continued  except  in 
the  Ledo  area. 

As  a  result  of  the  complaints  that  the  ration  was  nutritionally  inadequate, 
many  requests  for  the  issue  of  multivitamin  tablets  to  supplement  the  ration 
were  received  by  the  Surgeon’s  Office.  Since  this  item  was  in  critical  supply 
at  that  time,  it  was  necessary  to  establish  a  theater  policy  governing  the  issue  of 
multivitamin  tablets  to  supplement  the  ration  in  order  to  insure  expeditious 
use  of  available  supplies.  The  issue  of  multivitamin  tablets  was  authorized  to 
supplement  the  ration  of  troops  only  upon  certification  by  the  unit  medical 
officer  that  a  specific  deficiency  existed  and  that  no  foods  were  available  to 
correct  this  deficiency.  Requisitions  accompanied  by  the  certificate  were  re¬ 
quired  to  be  submitted  to  the  Surgeon,  Headquarters,  Services  of  Supply, 
China-Burma-India,  for  final  approval.  Later  in  1943  this  policy  was  liberal¬ 
ized  to  include  the  issue  of  multivitamin  tablets  to  combat  aircrews  and  units 
subsisting  on  emergency  rations. 

At  this  time  an  outbreak  of  nutritional  deficiency  disease  occurred  in  the 
form  of  beriberi  among  Chinese  troops  at  the  Chinese  Training  Center  at 
Ramgarh,  India.  This  outbreak  was  investigated  by  the  nutritional  con¬ 
sultant.®*  Between  8  August  and  25  September  1943,  199  patients  were  hos¬ 
pitalized  with  beriberi  as  the  primary  cause  of  hospitalization.  Many  patients 
were  not  admitted  to  hospitals  but  were  treated  as  outpatients  at  dispensaries. 
Other  symptoms  of  deficiency  diseases  such  as  night  blindness,  cheilosis, 
glossitis,  and  osteomalacia  were  also  observed.  These  troops  had  recently  ar¬ 
rived  from  China  and  most  of  them  had  a  background  of  chronic  malnutrition. 
The  rice  eaten  by  some  of  them  had  spoiled  and  required  much  washing  which 

^  Rpt,  Capt  M.  .T.  Babcock,  SnC.  .30  Scp  43.  sub :  InvestiRatlon  of  dietary  deficiencies  among 
Chinese  troops  at  Ramgarh  Training  Center.  HD:  314.7-2  Ref. 


144 


PERSONAL  HEALTH  MEASURES  AND  IMMUNIZATION 


caused  the  extraction  and  loss  of  nutrients.  The  diet  prescribed  for  Chinese 
enlisted  men  in  India  at  that  time  had  the  following  composition : 


Item 

Rice,  polished - 

Meat _ 

Vegetables,  fresh  ( green ) 

Oil,  cooking _ 

Salt _ 

Tea _ 

Firewood _ 


.4  mount 

2  iK»unds 
8  ounces 
8  ounces 

5  gallons  per  1,000  men 
%  ounce 
%  ounce 

3  pounds 


A  nutritional  analysis  of  this  ration  made  at  that  time  showed  the  follow¬ 
ing  daily  allowances  of  nutrients : 


Nutrient 

Calories _ 

Calcium,  mg _ 

Iron,  mg._ _ _ 

Vitamin  A.  I.  U _ 

Thiamine,  mg _ 

Riboflavin,  rng . . 

Niacin,  mg . . . . 

Ascorbic  acid,  mg . . . 


Chinete  troop 
ration 

Recommended 

3,  950 

4,000 

170 

800 

16.  2 

12 

2,  570 

5,000 

.  57 

1.  8 

1.  46 

2.  40 

22.  5 

20.  0 

38.  6 

75.0 

This  dietary  was  obviously  deficient  in  calcium,  vitamin  A,  thiamine, 
riboflavin,  and  ascorbic  acid.  The  ration  was  changed  as  follows;  pounds 
of  undermilled  rice  was  substituted  for  the  2  pounds  of  polished  rice,  and 
one-half  instead  of  one-third  of  the  vegetable  allowance  was  prescribed  as 
green.  The  following  ingredients  were  added:  2  ounces  of  dried  beans,  2 
ounces  of  peanuts,  and  4  ounces  of  atta  (whole  wheat  flour).  Subsequent  to 
these  changes,  no  further  widespread  incidence  of  nutritional  disease  occurred 
among  troops  of  the  Chinese  Army  in  India  or  Burma. 

With  large  numbers  of  troops  moving  into  Assam  during  the  latter  part 
of  1943  and  in  early  1944,  the  problem  of  supplying  subsistence  from  the  port 
of  Calcutta  became  acute.  The  Bengal-Assam  Railway  system  was  sorely 
overtaxed  and  since  the  trip  from  Calcutta  to  Assam  took  12  days,  only  non- 
perishable  items  were  so  shipped.  Barges  carrying  supplies  up  the  rivers  of 
East  Bengal  were  often  stranded  for  days  because  of  the  great  variations  in 
the  flow  of  water.  There  were  no  roads  connecting  Calcutta  with  Assam, 
so  motor  transport  could  not  be  used.  Because  of  the  uncertainty  of  supply, 
it  was  impractical  to  prepare  a  menu  in  advance  for  the  forward  areas.  The 
local  markets  w'ere  quickly  depleted  of  foods,  and  the  reserve  of  B  rations  was 
seriously  unbalanced.  It  was  necessary,  therefore,  to  employ  airlift  to  trans¬ 
port  much  of  the  subsistence  from  Calcutta  to  Assam. 

As  the  combat  troops  and  those  engaged  in  the  construction  of  the  Ledo 
Road,  petroleum  pipeline,  and  signal  communications  moved  forward  from 
Ledo  into  Burma,  many  of  the  units  had  to  be  supplied  by  airdropping.  An 
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airdropped  ration  was  formulated  of  B-ration  components  which  was  nutri¬ 
tionally  adequate  yet  li^ht  in  weifrht.  This  was  accomplished  by  the  full 
use  of  dehydrated  products.  C  and  K  rations  were  also  used  for  this  purpose. 
Airdropped  rations  were  always  supplemented  with  multivitamin  tablets. 

Supply  to  the  forward  areas  was  always  uncertain  under  optimum  con¬ 
ditions,  but  it  became  precarious  during  the  spring-summer  season  of  1944. 
It  became  necessary,  therefore,  to  liberalize  the  theater  policy  on  the  issue  of 
multivitamin  tablets  to  supplement  the  ration.  This  was  done  by  authorizing 
the  issue  of  one  tablet  per  man  per  day  to  all  troops  stationed  in  Assam  and 
Burma  until  such  time  as  transportation  would  allow  the  supplying  of  ade¬ 
quate  subsistence  to  all  units. 

Early  in  1944  Col.  Paul  E.  Howe,  Chief  of  the  Nutrition  Division,  Office 
of  The  Surgeon  General,  visited  the  theater  and  studied  the  ration  problems. 
In  his  report  Colonel  Howe  attributed  the  inadequacy  of  the  ration  to  the 
attempt  to  “live  off  the  land,”  to  dependence  on  British  supplies  which  were 
often  not  available  or  acceptable,  and  to  inadequacy  or  failui-e  of  transporta¬ 
tion.  He  recommended  that  the  theater  adopt  the  Expeditionary  Force  Menu 
No.  1  (revised  1  October  1943)  as  the  basic  field  ration.  He  also  recommended 
that  additional  nutrition  officers  be  assigned  to  the  theater  to  work  with  the 
troops  in  the  field.®^ 

In  March  1944,  four  nutrition  officers  were  assigned  to  this  theater.  The 
following  were  their  assignments;  (1)  Air  Transport  Command  installations 
in  India  and  China;  (2)  Services  of  Supply  installations  around  Ledo  and  the 
Ledo  Road  as  far  as  Myitkyina;  (3)  the  eastern  half  of  India;  and  (4)  the  Air 
Force  installations  in  Northern  Burma.  The  duties  of  these  nutrition  officers 
were  to  conduct  nutritional  surveys  in  troop  masses  in  the  field  to  determine 
the  nutritional  adequacy  of  the  dietary  consumed  by  the  troops,  to  advise  the 
surgeon  in  matters  pertaining  to  nutrition,  and  to  assist  the  quartermaster  in 
preparing  menus  and  in  selecting  nutritionally  equivalent  substitutes  for 
unavailable  items. 

In  July  1944,  the  Expeditionary  Force  Menu  No.  1  was  adopted  as  the 
basic  field  ration  for  this  theater  in  accordance  with  Colonel  Howe’s  recom¬ 
mendation.  Such  components  as  were  available  from  the  British  were  procured 
in  bulk  from  the  Royal  Indian  Army  Service  Corps  under  reverse  lease-lend 
agr  nent.  These  items  included  flour,  salt,  sugar,  condiments,  fresh  eggs, 
me:  fruits,  and  vegetables.  Components  not  available  locally  were  imported 

froni  the  Zone  of  Interior  and  a  90-day  reserve  stock  level  maintained.  The 
indigenous  products  were  of  low  quality  compared  with  Cnited  States  Army 
standards.  The  flour  was  particularly  subject  to  criticism  by  United  States 
troops.  It  was  not  enriched  and  therefore  was  low  in  vitamin  content,  was 
heavily  infested  with  weevils,  and,  because  of  its  low  gluten  content,  it  was 

«  Ltr,  Col  P.  E.  Howe,  SCO,  to  .Surg  CBI,  11  Mar  44.  HD ;  720.1. 
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unsuitable  for  bi-eadinakinj;.  The  fruits  were  of  fair  quality,  but  many  species 
were  previously  unknown  to  the  troops  and  were  not  well  received,  for  example, 
mangoes,  papayas,  and  leechie  nuts.  The  vegetables  were  generally  of  poor 
quality,  picked  after  the  optimum  stage  of  maturity  and  were  usually  wilted  or 
spoiled  upon  arrival  at  their  destination.  As  in  the  case  of  fruit.s,  many  of  the 
vegetables  were  unknown  to  the  co<*ks  who  were  at  a  loss  to  know  whether  a 
new  botanical  specimen  issued  to  the  mess  should  Ik*  iKule  h  fried,  or  baked;  or 
whether  it  should  be  seasoned  with  salt  or  sweetened  with  sugar.  The  resulting 
product  was  usually  highly  unpalatable. 

The  troops  in  this  theater  subsisted  for  several  months  on  the  ration  as 
prescribed  by  the  Exiieditionary  Force  Menu  No.  1,  supplemented  with  such 
indigenous  fresh  produce  as  could  be  obtained  from  the  Royal  Indian  Army 
Service  Corps.  During  that  time  complaints  about  the  quality  and  quantity  of 
the  ration  became  moia*  and  moi’e  numerous.  The  following  were  the  most 
commonly  expres.sed  complaints;  ( 1)  the  caloric  value  of  the  ration  was  inade¬ 
quate;  (2)  the  canned  meat  components  became  moJiotonous,  were  unacceptable, 
and  were  not  eaten  by  the  troops;  (3)  the  dried  eggs  and  whole  milk  powder 
were  rancid  and  therefore  were  not  consumed ;  (4)  insufficient  bread  and  spreads 
were  issued;  and  (5)  cereal  products  were  heavily  infested  with  weevils. 

The  complaint  that  the  caloric  value  of  the  ration  was  inadequate  as 
prescribed  by  the  Ex|)editionary  Force  Menu  No.  1  was  justified  in  many  in¬ 
stances.  The  food  prescriWd  by  this  ration  contained  3,945  calories  whereas 
nutritional  surveys  conducted  in  hard-working  units  such  as  port  battalions  and 
truck  companies  revealed  that  food  actually  consumed  ex(“eeded  4,000  calories 
if  it  were  available.  The  port  battalions  and  aviation  engineer  battalions, 
which  worked  three  8-hour  shifts  daily,  often  served  as  many  as  6  meals  a  day. 
This  was  very  difficult  to  accompli.sh  with  the  food  prescribed  by  the  Expedi¬ 
tionary  Force  Menu  No.  1.  The  canned  meat  components  of  the  B  ration  were 
highly  spiced  and  quickly  became  monotonous  and  therefore  unacceptable. 
Much  of  the  meat  was  not  consumed,  and  therefore  the  ration  as  consumed 
was  lowered  in  nutritional  value. 

The  dried  eggs  and  powdered  whole  milk  components  of  the  B  ration  were 
too  perishable  to  be  sent  to  a  tropical  theater  so  far  from  the  source  of  supply. 
It  required  from  60  to  90  days’  travel  time  to  ship  subsistence  from  the  Zone 
of  Interior  to  India  and  for  most  of  that  time  the  temperature  was  around  100° 
Fahrenheit.  An  additional  30  days  were  required  to  unload  and  transjmrt  the 
supplies  to  the  various  sulwlepots  where  they  were  stored  for  an  additional  90 
days  at  a  temperature  of  100°  F.  or  higher.  This  latter  storage  was  jiecessai’y 
for  the  proper  rotation  of  the  90-day  reserve  stocks.  Thus  it  was  necessarj’ 
to  subject  these  products  to  high  temperatures  for  a  minimum  of  6  months 
before  they  could  be  used.  Actually  they  were  from  1  to  2  years  old  before  they 
were  issued.  The  powdered  eggs  were  discoloi-ed  and  had  a  disagi’eeable  taste 
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which  was  difficult  to  disguise ;  consequently  the  mess  personnel  seldom  bothered 
to  prepare  them  as  a  breakfast  dish  and  when  they  did,  most  of  them  were 
discarded.  The  powdered  eggs,  however,  were  extensively  used  in  baking  and 
cooking.  The  whole  milk  powder  could  not  be  made  into  a  palatable  beverage 
unless  it  was  mixed  with  chocolate  or  some  other  flavoring  to  mask  its  disagree¬ 
able  taste.  It  could  be  used  satisfactoril}’,  however,  in  cooking  and  baking. 

Because  of  the  long  storage  at  high  temperature,  the  dehydrated  vegetables 
had  deteriorated  considerably.  Many  of  the  cooks  in  the  theater  had  not  had 
previous  experience  in  the  preparation  of  dehydrated  vegetables  and,  therefore, 
were  not  adept  in  preparing  appetizing  dishes  from  them.  Consequently  the 
dehydrated  vegetables  were  not  acceptable  and  considerable  waste  resulted. 
This  had  a  deleterious  effect  on  the  nutritional  adequacy  of  the  ration.  The 
surgeon  recommended  that  a  food  service  program  be  established  in  this  theater 
to  correct  these  difficulties,  but  the  recommendation  was  not  favorably  con¬ 
sidered  at  that  time. 

The  hospitals  found  it  difficult  to  operate  on  the  field  ration  and  hospital 
supplement  ration  as  prescribed  by  the  Issue  Chart  to  Expeditionary  Force 
Menu  No.  1.  The  hospital  ration  did  not  furnish  adequate  subsistence  for 
patients  under  the  climatic  and  epidemiologic  conditions  of  this  theater.  The 
high  proportion  of  patients  admitted  with  febrile  and  diarrheal  diseases  resulted 
in  the  use  of  a  large  percentage  of  special  or  restricted  diets.  The  subsistence 
issued  was  particularly  deficient  in  fruit  juices  and  the  more  acceptable  canned 
meat  items.  An  attempt  to  correct  this  was  made  in  Base  Section  No.  2 
(eastern  half  of  India)  by  issuing  ono  field  ration  for  each  patient  and  allowing 
the  hospital  a  monetary  credit  with  the  quartermaster  equal  to  one-half  the 
cost  of  the  field  ration  for  each  patient  in  lieu  of  the  automatic  issue  of  the 
hospital  supplemental  ration.  This  did  not  work  out  satisfactorily  because  the 
purchase  of  certain  items  of  the  hospital  supplemental  ration  in  excessive  quan¬ 
tities  by  some  hospitals  quickly  depleted  stocks  of  these  items,  which  were  being 
sent  to  the  theater  on  the  basis  of  troop  strength  as  prescribed  by  the  Issue 
Chart  to  Expeditionary  Force  Menu  No.  1.  Thus,  many  hospitals  were  not 
able  to  obtain  the  subsistence  items  required  for  the  formulation  of  the  special 
or  restricted  diets. 

In  September  1944,  the  Surgeon,  Headquarters,  United  States  Forces, 
India-Burma  Theater,  requested  that  the  ration  scale  for  troops  in  the  theater 
be  revised,  that  a  more  liberal  hospital  supplemental  ration  be  provided,  and 
that  a  uniform  ration  system  be  adopted  for  all  hospitals.  The  Nutrition 
Consultant  to  the  Surgeon  assisted  by  the  nutrition  officers  of  the  base  sections 
and  hospital  dietitians,  in  cooperation  with  the  Quartermaster,  drew  up  a  new 
ration  scale  in  the  form  of  the  Basic  Subsistence  Issue  Chart  for  India  and 
Burma  and  also  set  up  a  uniform  ration  system  for  hospitals.  This  was  accom¬ 
plished  in  October  1944,  and  the  new  policy  submitted  to  the  Commanding 
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(leneral,  Iiulia-Burma  Theater,  for  approval  in  November.  It  was  put  into 
effect  1  January  194r).’* 

The  revised  ration  provided  a  nia.xiinurn  of  4.r»()0  calories  witli  a  greater 
variety  of  meats  including  canne<l  ham  (to  increa.se  the  thiamine  content  of 
the  ration),  canned  pork  and  gravy,  frozen  boneless  beef,  and  lamb  carcass. 
The  frozen  and  fresh  meats  provide<l  more  of  the  II  vitamins  than  the  canned 
beef  components  of  the  Expeditionary  Force  Menu  No.  1.  An  increase  in 
juices,  fruits,  bread,  and  spreads  were  also  provided. 

All  hospitals  in  the  theater  were  authorized  to  dinw  one  Held  ration  for 
each  patient  plus  an  automatic  issue  of  the  revised  hospital  supplemental  ration 
prescribed  by  the  Basic  Subsistence  Issue  (’hart  for  India  and  Burma.  This 
revised  hospital  supplemental  ration  piTscrihed  more  liberal  allowances  of 
canned  meats,  milk,  fruit  juices,  and  canned  vegetables  than  the  Expeditionary 
Force  Menu  No.  1.  The  <puintities  of  the  less  useful  items  such  as  dehydrated 
soups  and  vegetables  purees  were  reduced. 

Early  in  November  1!)44,  (^aptain  Babcock  was  returned  to  the  Zone  of 
Interior  under  the  theater  rotation  policy  and  he  was  rej)laced  by  Capt,  (later 
Lt.  Col.)  K.  J.  Koehn,  Sn(\  as  Nutrition  (''onsultant  to  the  Surgeon. 

With  the  adoption  of  the  Basic  Revised  Subsistence  Issue  (’hart  for  India 
and  Burma  it  became  necessary  to  publish  a  monthly  master  menu  for  the 
theater.  The  preparation  of  this  menu  was  undertaken  jointly  by  the  Quarter¬ 
master  and  the  Surgeon,  India-Burma.  The  menu  was  used  as  the  basis  of 
issue  of  subsistence  to  all  unit  messes  in  the  theater.  This  was  necessary  to 
insure  ecpiitahle  distribution  of  all  ration  items,  particidarly  the  fresh  and 
frozen  meat  components.  The  menu  was  also  used  to  exercise  control  over  the 
stock  levels  of  subsistence  items.  For  example,  if  it  appeared  that  the  supply 
of  a  certain  item  was  diminishing  at  such  a  rate  that  it  would  be  exhausted 
before  the  supply  could  he  rej)lenished  from  the  Zone  of  Interior,  the  quantities 
prescribed  by  the  menu  would  be  reduced  so  that  the  supj)ly  would  last  until 
replenished.  Conversely,  if  stocks  of  an  item  greatly  exceeded  the  reserve  level, 
an  increased  issue  would  be  prescribed.  If  stocks  of  certain  items  began  to 
accunndate  in  the  messes,  the  rate  of  issue  would  be  reduced  in  the  menu.  The 
master  menu  was  subjected  to  nutritional  analysis  each  month  before  publica¬ 
tion  to  insure  that  the  optimum  quantities  of  nutrients  were  prescribed  with 
the  available  foods. 

The  increase  in  the  ration,  particularly  for  hos])ital  patients  was  very  well 
received  in  the  Held.  Some  difficulties  were  encountered,  however,  in  making 
adjustments  to  the  new  ration  scale.  Subsistence  supplies  due  in  to  replenish 
stocks  depleted  by  the  increased  issues  failed  to  arrive  when  expected.  Ship¬ 
ments  of  canned  ham  were  cancelled.  This  deHciency  of  sup[)ly  was  apparently 
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related  to  increased  demands  by  other  more  active  theaters.  Fortunately  the 
shortage  of  subsistence  was  confined  to  staple  and  nonperishable  items.  The 
supply  of  frozen  boneless  and  imported  carcass  beef  was  uninterrupted.  This 
issue  of  fresh  meat  boosted  the  morale  of  the  troops  more  than  any  other  factor 
connected  with  food.  It  served  to  break  the  monotony  of  an  otherwise  tiresome 
ration. 

The  frozen  boneless  beef,  obtained  from  the  Zone  of  Interior  via  reefer 
ships,  was  conveniently  packed  in  50-pound  boxes  and  was  separated  into  three 
cuts:  roasts  and  steaks,  stewing  and  boiling  meat,  and  ground  meat.  These 
were  unloaded  from  the  ships  at  Calcutta  to  a  nearby  cold  storage  warehouse 
where  they  were  kept  frozen  while  awaiting  transshipment.  They  were  then 
loaded  into  cargo  planes  and  flown  to  the  general  depots  and  subdepots  in  the 
forward  areas.  Here  the  meat  was  kept  frozen  in  cold  storage  plants  until 
picked  up  by  unit  ration  trucks.  This  system  worked  remarkably  w^ell  and 
very  little  meat  was  lost  through  spoilage.  All  of  the  meat  received  from  the 
Zone  of  Interior  was  shipped  to  the  forward  areas.  The  frozen  boned  and 
carcass  meat  obtained  through  the  British  Army  was  distributed  in  the 
rear  areas. 

Some  difficulty  was  encountered  in  the  feeding  of  Chinese  patients  in 
American  hospitals  in  the  forward  area.s.  The  basic  ration  for  Chinese  enlisted 
patients  was  the  revised  Chinese  troop  ration  described  earlier  in  this  discus¬ 
sion.  The  components  of  this  ration  were  obtained  thmngh  the  lioyal  Indian 
Army  Service  Corps  and  were  prepared  by  the  Chinese  themselves.  Cooking 
was  done  in  large  dinims  or  tubs  over  an  open  fire  where  they  prepared  their 
rice,  stews,  and  soups.  An  attempt  was  made  to  exercise  supervision  over  the 
cooking  and  serving  of  the  food  by  United  States  personnel,  but  it  was  almost 
impossible  to  change  centuries’  old  customs.  For  example,  when  fresh  meat 
was  issued,  it  was  necessary-  to  cut  it  u{)  and  issue  it  to  each  patient.  The  patient 
:hen  cooked  it  himself  according  to  his  particular  custom  or  entrusted  its  cook¬ 
ing  to  some  friend.  Because  of  their  customs  of  cooking  their  foods  in  large 
rolumes  of  water,  many  of  the  water  soluble  nutrients  were  lost.  In  order  to 
prevent  the  occurrence  of  deficiencies,  Marmite,  a  brewers’  yeast  preparation, 
vas  added  to  the  soups.  To  supplement  the  ration  further,  all  of  the  hospital 
•omfort  items  of  the  British  troops  field  service  ration  were  made  available  to 
lospital  commanders  who  decided  which  items  were  necessary  for  the  welfare 
if  the  patients.  These  items  consisted  of  canned  milk,  meats,  fruits,  sugar,  et 
etera.  I^pon  the  insistence  of  the  (’hinese,  these  items  were  issued  individually 
o  each  patient  by  an  American  in  order  to  insure  equitable  distribution.  It 
vas  over  the  issue  of  these  comfort  items  that  trouble  arose.  It  was  natural 
hat  hospital  commanders  had  different  ideas  as  to  just  which  comfort  items 
cere  necessary  and  in  what  quantities.  A  Chinese  patient  would  find  out  that 
neighboring  hospital  was  issuing  an  item  he  was  not  receiving;  he  would  then 
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complain  that  he  was  not  {xettinfr  what  he  was  entitled  to.  This  became  wide¬ 
spread  amonjr  the  patients  of  all  hospitals  in  this  area  and  no  hospital  escaped 
criticism  on  one  score  or  another.  The  Chinese  found  these  tactics  very  useful 
in  playing  one  hospital  against  another  to  secure  more  comfort  items  than 
were  necessary.  A  patient  would  insist  on  going  to  one  particular  hospital  and 
would  boycott  the  others.  Since  all  of  the  patients  were  well  fed,  this  situation 
was  absurd,  but  rapidly  became  intolerable.  A  meeting  was  called  by  the 
Surgeon,  Advance  Section,  which  was  attended  by  the  nutrition  officer  and  the 
hospital  commanders  coticerned.  A  uniform  scale  of  hospital  comforts  was 
evolved  which  was  put  into  effect  in  all  hospitals  caring  for  Chinese  patients. 
After  the  Chinese  were  made  to  understand  that  the  food  was  the  same  in  all 
hospitals,  the  trouble  subsided. 

Nutritional  surveys  conducted  in  Advance  Section  in  1945  showed  that  in 
spite  of  the  more  liberal  ration  prescribed,  it  was  still  deficient  in  thiamine, 
the  average  daily  intake  being  1  mg.  per  man.  The  rilioflavin  intake  was  also 
low.  The  ration  as  prescribed  w'as  low  in  these  vitamins  because  of  two  factors ; 
the  lack  of  fresh  pork,  and  the  use  of  unenriched,  indigenous  flour  which  com¬ 
prised  40  percent  of  the  issue.  Although  few  cases  of  clinical  avitaminoses 
were  ever  seen  in  United  States  troops  in  this  theater,  an  increasing  number 
of  patients  were  seen  in  the  forward  areas  who  complained  of  vague  symptoms 
suggestive  of  subclinical  thiamine  deficiency,  i.  e.,  anorexia,  nervousness,  indi¬ 
gestion,  or  fatigue.  Some  of  these  patients  responded  to  therapy  with  thiamine 
hydrochloride  although  it  was  not  proved  that  other  factors  coincident  to 
hospitalization  were  not  the  cause  of  improvement.  The  use  of  thiamine  prepa¬ 
rations  by  hospitals  in  the  forward  areas  increased  considerably  in  1945  indi¬ 
cating  that  the  long  continued  low  intake  of  thiamine  was  beginning  to  show 
effects. 

Since  lean  pork  products  contain  approximately  five  times  as  much  thia¬ 
mine  as  lean  beef,  the  Surgeon  recommended  that  pork  loins  and  hams  be 
requisitioned  in  lieu  of  half  of  the  beef  being  procured  monthly  from  the 
Zone  of  Interior.  He  further  recommended  that  the  use  of  unenriched  flour 
be  discontinued  and  that  100-percent  enriched  flour  be  procured  from  the  Zone 
of  Interior.  The  former  recommendation  was  acted  upon  and  the  first  ship¬ 
ment  of  boneless  pork  loins  and  hams  arrived  in  the  theater  in  July  1945. 
This  pork  not  only  substantially  increased  the  thiamine  content  of  the  ration 
but  relieved  the  monotony  of  the  previously  predominantly  l)eef  dietary.  The 
second  recommendation  was  not  favorably  considered  at  that  time  because  of 
the  theater  policy  to  procure  as  many  items  locally  as  possible  to  conserve 
shipping  space. 

In  April  1945  the  War  Department  directed  that  the  ration  scale  for  this 
theater  be  reduced  so  that  the  total  quantities  of  foods  within  the  various  food 
groups  (with  several  exceptions)  conformed  with  the  quantities  prescribed 
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Y  the  Issue  Chart  to  Expeditionary  Force  Menu  No.  1.  The  revised  ration 
rovided  approximately  4,150  calories,  2.06  mg.  of  thiamine,  and  2.78  mg. 
f  riboflavin  daily.  The  increase  in  thiamine  content  of  the  ration  in  spite 
f  the  decrease  in  calories  resulted  from  the  inclusion  of  0.13  pound  per  man 
er  day  of  lean  pork  products.  It  was  necessary  to  reduce  the  total  weight 
f  issue  of  leafy,  green,  and  yellow  vegetables,  but  this  was  compensated  for 

Y  reducing  the  weight  of  the  canned  vegetables  and  increasing  the  dehy- 
rated.  Since  fresh  vegetables  were  usually  substituted  for  the  dehydrated, 
le  net  result  was  an  increase  in  this  group.  The  reduction  in  calories  was 
lused  by  the  decrease  in  the  issue  of  fats  and  potatoes.  Adjustments  were 
lade  between  the  various  food  groups  so  that  the  overall  decrease  in  the 
ition  could  be  accomplished  without  seriously  affecting  its  nutritional  value. 

The  limitations  placed  upon  the  ration  by  the  War  Department  also 
pplied  to  the  hospital  supplemental  ration.  It  was  necessary,  therefore, 
)  place  the  hospitals  back  on  the  ration  prescribed  by  the  Issue  Chart  to  Expe- 
itionary  Force  Menu  No.  1.  Within  1  month,  reserve  stocks  of  supplemental 
ems  on  hand  in  the  hospitals  were  exhausted  and  the  subsistence  issued  was 
isufficient  to  allow  for  the  proper  dietary  management  of  patients.  The 
utrition  Consultant  to  the  Surgeon  and  the  quartermaster  subsistence  oflicer 
udied  the  situation  very  carefully  in  order  to  determine  how  the  hospitals 
)uld  be  furnished  adequate  subsistence  without  exceeding  the  overall  allot- 
lent  of  subsistence  to  this  theater.  They  arrived  at  the  following  conclusions : 
[ospital  supplemental  ration  items  were  allocated  to  this  theater  on  the  basis 
f  troop  strength,  assuming  15-percent  hospitalization  of  the  command.  Under 
le  existing  theater  policy  the  hospital  ration  items  received  with  10,000  rations 
ere,  therefore,  issued  to  1,500  patients.  Statistics  revealed,  however,  that 
i  this  theater  only  5  percent  of  the  command  was  hospitalized.  Thus,  two- 
lirds  of  the  items  earmarked  for  hospitals  remained  in  the  depots  unused, 
he  problem  could  be  solved,  therefore,  by  prorating  the  essential  hospital 
ems  received  with  10,000  rations  among  500  patients  without  exceeding  the 
lantities  of  food  allotted  this  theater.  The  hospital  supplemental  ration 
as  revised,  therefore,  to  increase  the  allowances  of  fruit  juices,  canned  meat, 
id  other  essential  items  effective  1  August  1945. 

During  the  summer  monsoon  of  1945,  nutritional  surveys  conducted  in 
e  forward  areas  indicated  that  the  consumption  of  thiamine  and  riboflavin 
as  not  optimum.  This  was  attributable  to  lack  of  fresh  foods  in  the  ration 
id  to  the  impossibility  at  times  of  transporting  fresh  or  frozen  meats  to  the 
rward  units  along  the  road.  Transportation  failure  resulted  from  tem- 
irary  washouts  of  the  Stilwell  Road  caused  by  torrential  rains  and  from  low 
sibility  which  grounded  aircraft.  The  Surgeon,  therefore,  requested  that 
e  Commanding  General,  United  States  Forces,  India-Burma  Theater,  obtain 
thority  from  the  War  Department  either  to  procure  vitamin  preparations 
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containing  thiamine,  riboflavin,  and  niacin  for  the  enrichment  of  the  indigenous 
flour  or  to  procure  100-percent  enriched  flour  from  the  Zone  of  Interior.  The 
authority  for  the  procurement  of  bidk  vitamins  or  100-percent  enriched  flour 
was  granted. 

The  enriching  of  the  indigenous  flour  appeared  to  be  the  most  practicable 
means  of  increasing  the  vitamin  content  of  the  ration.  Before  requisitions 
were  placed  for  the  vitamins,  theater  headquarters  was  requested  to  allow  the 
United  States  Army  to  provide  bulk  vitamins  to  the  Indian  mills  furnishing 
us  flour  for  the  purpose  of  enriching  this  flour.  This  request  was  not  favor¬ 
ably  considered  since  the  flour  for  United  States  troops  and  for  the  British 
and  Indian  troops  all  came  from  a  common  stockpile,  and  they  considered  it 
impracticable  to  enrich  the  flour  for  the  United  States  troops  without  enriching 
all  of  the  flour.  The  project,  therefore,  had  to  be  dropped.  Before  the  ques¬ 
tion  of  procuring  100-percent  enriched  flour  from  the  Zone  of  Interior  could 
be  considered,  the  end  of  the  war  with  Japan  had  occurred.  Since  early  evac¬ 
uation  of  the  theater  was  contemplated,  reserve  stocks  of  enriched  flour  were 
released  for  issue  which  were  sufficient  to  provide  100-percent  flour  for  the 
troops  until  evacuation  of  the  theater  had  l>een  accomplished. 

The  difficulty  in  maintaining  an  adequate  dietary  arising  from  the  use  of 
unenriched  flour  is  just  one  example  of  the  problems  encountered  in  an  attempt 
to  feed  troops  in  a  foreign  country  on  indigenous  foods.  This  applies  not  only 
to  flour  but  to  such  foods  as  fresh  vegetables,  which  are  raised  from  undeveloped 
strains  on  infertile  land,  and  meat  from  malnourished  animals.  A  comprehen¬ 
sive  nutritional  survey  of  India  and  Burma  prior  to  the  entry  of  the  troops  into 
these  areas  would  have  allowed  our  forces  to  anticipate  the  difficulties  later 
encountered  and  steps  could  have  been  taken  to  prevent  them.  The  obvious 
course  that  would  have  been  followed  is  the  continuous  supplying  of  these 
forces  from  the  beginning  with  the  balanced  B  ration.  In  case  such  items  of 
this  ration  as  flour  were  required  to  be  obtained  locally,  arrangements  could  have 
been  made  to  correct  the  resulting  deficiencies.  The  most  practical  means  of 
accomplishing  this  is  by  furnishing  tablets  containing  thiamine,  riboflavin, 
and  niacin  for  use  in  enriching  bread.  The  proper  quantities  and  proportion  of 
each  vitamin  could  be  incorporated  into  a  tablet  to  be  used  for  each  unit  of  flour 
used  in  making  bread.  This  can  be  dissolved  in  the  water  so  that  uniform 
distribution  throughout  the  bread  can  be  accomplished. 

Experience  in  this  theater  has  shown  that  it  is  impracticable  to  send  such, 
dehydrated  products  as  powdered  eggs,  whole  milk  powder,  and  dehydrated 
vegetables  to  a  tropical  climate  unless  a  quick  turnover  can  be  arranged  or 
facilities  provided  to  store  these  items  under  relatively  cool  conditions.  Surveys 
conducted  in  this  theater  showed  that  over  50  percent  of  all  dehydrated  vege¬ 
tables  prepared  in  the  mes.ses  were  discarded,  which  represents  a  waste  of  effort 
in  their  manufacture  and  waste  of  the  original  product  which  could  have  been 
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[  to  feed  the  civilian  population.  If  at  all  possible  only  canned  foods  should 
mt  to  theaters  in  tropical  climates. 

Although  it  may  be  economical  to  feed  relatively  small  forces  on  the  rations 
illied  troops,  this  procedure  was  found  to  be  highly  unsatisfactory  in  this 
ter.  There  is  a  great  difference  in  food  habits  between  various  countries, 
I  between  such  closely  Allied  countries  as  the  United  States  and  England. 
United  States  troops  almost  unanimously  condemned  the  British  rations. 
5  is  attributable  to  their  dislike  of  such  items  as  mutton,  corned  beef,  and 
c  and  soya  links,  and  to  the  inferior  quality  of  many  foods.  Since  the 
ted  States  standards  and  specifications  for  foodstuffs  are  the  highest  in 
world,  it  appears  unwise  to  attempt  to  subsist  American  troops  on  the 
rior  rations  of  other  countries. 

Another  cause  of  dissatisfaction  with  the  ration  among  the  United  States 
ps  in  this  theater  was  the  lack  of  skill  on  the  part  of  the  cooks  in  preparing 
B-ration  components.  Many  of  the  men  serving  as  cooks  had  no  training 
Doking  and  many  of  those  who  had,  had  left  the  Zone  of  Interior  without 
ning  how  to  prepare  such  foods  as  dehydrated  eggs,  vegetables,  and  the 
ous  stew  and  hash  components  of  the  ration.  The  Surgeon  repeatedly 
mmended  that  a  food  service  program  be  established  in  this  theater  to 
ect  this  deficiency.  This  recommendation  was  not  favorably  considered  by 
[heater  general  staff,  which  was  unfortunate  because  such  a  program  would 
5  allowed  the  training  of  competent  mess  personnel  in  the  theater  and 
Id  have  provided  competent  supervision  over  tiie  preparation  of  food  for 
mlisted  men.  It  is  strongly  recommended  that  in  future  operations,  a  food 
ice  program  be  made  an  integral  part  of  the  organization  of  every  theater 
perations. 

In  summary,  it  may  be  said  that  the  history  of  nutrition  in  the  India-Burma 
ter  is  one  of  constant  struggle  against  odds  to  improve  the  nutritional  ade- 
y  of  the  ration.  The  difficulties  encountered  were  the  inability  of  India 
Burma  to  supply  appreciable  quantities  of  acceptable  subsistence  to  sustain 
Army,  the  length  of  the  supply  line  from  the  Zone  of  Interior  which  was 
longest  in  the  world,  the  priority  in  subsistence  given  the  more  active 
ters  of  operations,  the  adverse  climatic  conditions  encountered,  and  the 
equate  transportation  facilities  in  the  interior.  In  spite  of  these  difficulties, 
)w  but  steady  improvement  in  the  nutritional  quality  of  the  ration  was 
ined.  Except  for  the  outbreak  of  beriberi  among  Chinese  '  .  ’,  there 

no  significant  indications  of  malnutrition  in  this  theater. 

ition  in  the  Pacific  Area 

The  problems  experienced  in  Europe  and  Asia  were  often  accentuated  dur- 
imphibious  landings  in  the  Pacific  area.  Americans  found  the  food  pro- 
i  them  by  other  nations  to  l)e  often  unacceptable  and,  in  turn,  met  difficulties 


154 


PERSONAL  HEALTH  MEASI  RES  AND  IMMUNIZATION 


in  feeding  their  Allies  an  American  ration  unpalatable  to  those  with  ditferent 
food  habits.  Varying  local  situations  mad“  nnx'urement  of  native  food  difficult 
or  inadvisable  and  supply  lines  not  infrefpiently  embraced  great  distances. 
Limitation  of  refrigeration  for  trans{)ort  and  storage  residted  in  spoilage,  and 
the  lack  of  ability  to  obtain  perishables  at  times  resulted  in  a  monotonous  diet. 
This  situation  was  sometimes  aggravated  by  climatic  differences  between  source 
of  food  and  forward  bases.  As  in  other  parts  of  the  world,  problems  at  times 
arose  on  the  basis  of  lack  of  pei-sonnel,  or  of  their  skill  in  the  preparation  of 
food,  with  the  attendant  complaints  of  unpalatability  and  failure  to  consume 
the  ration  served.  Inspection  was  not  always  all  it  might  have  been  under 
the  circumstances,  and  there  were  occasional  unfavorable  comments  on  mess 
management. 

Difficulties  were  sometimes  encountered  in  the  preflight  and  in-flight  feed¬ 
ing  of  Air  Force  personnel  on  long  missions.  Refusal  by  troops  of  certain 
items  in  the  diet  occurred.  Dried  and  evaporated  milk,  and  lemon  crystals, 
were  mentioned  as  such  items.  Comment  was  made  on  the  loss  of  water-soluble 
vitamins  during  the  handling  and  preparation  of  food,  and  the  requirements 
for  certain  of  them  were  felt  to  be  in  excess  of  supply  in  areas  where  troops 
were  subjected  for  long  periods  of  time  to  excessive  heat  and  humidity. 

Special  problems  arose  in  respect  to  the  hospital  ration,  the  feeding  of 
oriental  laborers  and  troops  of  Allied  countries,  and  in  the  provision  of  food 
to  prisoners  of  war.  Here,  as  elsewhere,  hospitals  received  priority  in  the 
ration  scale  and  hospital  diet  was  supplemented  by  special  purchase  of  food. 
However,  the  need  for  hospital  dietitians  was  at  times  keenly  felt.  An  un¬ 
favorable  reaction  on  the  part  of  troops  from  the  Philippine  Islands  to  a  special 
ration  scale  was  recorded.  Nausea  and  vomiting  among  Philippine  civilians 
was  at  one  time  felt  to  be  due  to  the  Army  diet. 

However,  in  spite  of  not  infrequent  untoward  circumstances  in  respect  to 
food  supplied  or  consumed  which  resulted  chiefly  from  the  great  problem  of 
supplying  a  nutritious  and  acceptable  diet  to  troops  operating  in  areas  at  long 
distances  over  water  from  the  source  of  supply,  and  in  tropical  or  semitropical 
areas  where  geographic  and  climatic  factors  considerably  enhanced  the  prob¬ 
lem,  there  was  remarkably  little  severe  disability  due  to  malnutrition.  Weight 
loss  by  troops  was  often  considerable.  However,  it  should  be  remembered  that 
psychic  as  well  as  dietary  factors  may  affect  the  intake  of  food  by  troops  under 
combat  conditions  or  even  during  acclimatization  in  tropical  areas.  In  addition 
to  dietary  inadequacy  in  calories,  inadequacy  of  calcium  and  the  water-soluble 
vitamins  was  most  often  commented  upon  in  the  Pacific  area,  as  it  was  in  other 
theaters  of  operations.  Apparently,  slow  clotting  time  w^as  encountered  in  at 
least  one  instance,  and  chronic  fatigue,  .skin  infection,  untoward  oral  conditions, 
and  other  signs  and  symptoms  suggestive  of  avitaminosis  were  noted  by  various 
observers.  Beriberi  and  pellagra  were  regarded  as  principal  causes  of  mor- 
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bidity  and  mortality  due  to  disease  among  our  citizens  who  were  prisoners  of 
the  Japanese. 

Some  of  the  observations  of  individual  conunentators  on  nutrition  in  the 
Pacific  theater  are  recorded  as  e.xamples  of  the  type  and  number  of  problems 
in  feeding  troops  and  of  their  dispersal  throughout  the  area.  An  interview 
with  the  Sc.vgeon,  :i7th  Division,  stationed  on  (luadalcanal  and  New  Greorgia 
islands  is  illustrative  of  the  situation  in  regard  to  nutrition  encountered  early 
in  operations  in  the  Pacific  area.^®  The  surgeon  believed  that  very  few  clinical 
signs  of  vitamin  deficiency  had  been  seen  in  troops  of  that  division  and  that 
their  supply  of  multivitamin  capsules  {)rior  to  combat  had  been  adequate.  How¬ 
ever,  he  recounted  that  the  weight  loss  of  the  individual  soldier  during  the 
battle  of  Munda  had  been  in  the  neighborhood  of  20  to  30  pounds. 

The  C  ration  was  used  by  this  division  in  combat,  and  it  was  su2)plemented 
by  D  (chocolate)  bars.  Logistic  difficulties  arose  out  of  the  tactical  situation, 
and  the  diet  became  unpalatable.  On  the  whole,  the  surgeon  thought  that  the 
ration  had  been  low  in  calcium  and  inadequate  in  perishables,  including  fresh 
fruits,  vegetables,  meat,  and  fish.  It  was  his  impression  that  inspection  of  food 
obtained  in  New  Zealand  and  the  Fiji  Islands  had  not  met  American  desired 
standards,  and  that  problems  in  refrigeration  resulted  in  its  improper  freezing. 
I’p  to  40-{)ercent  spoilage  of  evaporated  milk  obt  ained  from  Near  Zealand  was 
attributed  to  climatic  factors.  As  a  result  of  this  experience,  the  division  sur¬ 
geon  believed  that  the  use  of  jmwdered  milk  was  preterable  to  that  of  evaporated 
in  such  a  geographic  area.  Fish  were  simply  not  available.  There  was  a 
relative  shortage  of  water  due  to  porous  ground  and  no  rivers,  and  it  was 
necessary  to  collect  rainwater  or  to  obtain  it  from  the  Ignited  States  Navy. 

Historical  reports  provide  information  on  problems  in  nutrition  related 
to  island  warfare,  to  meeting  the  special  problems  of  hospitals,  and  to  feeding 
natives  of  other  countries.  During  the  assault  of  Saipan,  K,  C,  and  B  rations 
were  used.  The  first  fresh  food  received  by  troops  on  this  island  was  a  ship¬ 
ment  arriving  on  D  plus  136,  a  striking  example  of  the  adverse  relation  of  the 
tactical  situation  to  the  feeding  of  soldiers.  From  15  June  to  31  December 
1944,  only  about  10  days'  supply  of  fresh  food  per  man  was  provided,  yet  no 
nutritional  disease  was  observed  among  troops  in  spite  of  their  uniform  weight 
loss.  After  the  latter  date,  fresh  food  became  available  for  a  meal  daily. 
Troops  on  the  islands  gradually  took  advantage  of  the  fresh  fish,  vegetables, 
and  fruits  that  were  available  from  native  and  Foreign  Economics  Administra¬ 
tion  sources.  On  Saipan  fresh  fish  were  accepted  from  native  fishermen  be¬ 
ginning  in  June  1945  and  an  average  of  40  tons  of  fish  was  issued  per  month. 
Fresh  fruits  and  vegetables  produced  under  Foreign  Economics  Administra¬ 
tion  supervision  were  accepted  for  quartermaster  issue  and  the  supply  was 
adequate.  Ice  cream  manufactured  from  standard  ice  cream  mixture  was  a 

"Interview,  Dr.  Bill  with  Lt  Col  Hobart  Mlkeaell,  MC,  Surg,  37th  Dlv,  18  Nov  43.  HD. 
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welcomed  addition  to  tlie  menu.  The  (|iiartermaster  hakerv  befran  functioninjr 
early  and  furnished  jrood  bread  for  all  troops.  Food  poisoniiifr  which  occurred 
was  attributed  to  faulty  handlin*rof  fooil  and  not  to  focxl  defective  when  issued. 

An  example  of  the  priority  for  fresh  food  enjoyed  by  hospitals  was  that 
provided  by  USAStlS  Regulations  ;t()-l(),  20  February  1945.  This  regulation 
provided  for  a  supplemental  li.st  of  foods  for  special  diets  required  in  hospitals. 
Nutritional  analysis  of  hospital  diets  so  insured  found  them  to  meet  National 
Research  (^ouncil  standards  for  nutritional  adequacy. 

The  regular  Army  menu  was  unpalatable  to  civilians  in  the  Philippines, 
and  many  developed  acute  episo<les  of  nausea  and  vomiting  believed  to  be 
related  to  the  high  fat  content  of  their  unaccustomed  diet.*® 

Reports  of  inspectioti  trips  in  the  Pacific  area  provide  information  on 
nutrition  there  from  persons  variously  oriented  to  the  situation.  Reports  in¬ 
cluded  comment  on  the  ade(pr'  Vustralian  ration  when  perishables 

were  obtainable,  and  the  monoi .  -t  when  they  were  not.  Weight  loss 

but  little  clinical  avitaminosis  was  seen  in  troops  in  forward  areas.  The  trans¬ 
fer  of  procuremeni  and  distribution  of  food  from  Australian  to  American 
control  was  noted.*‘ 

The  report  of  another  inspetd  ion  trip  made  in  1948  by  Brig.  Gen.  (’harles  C. 
Hillman,  (MC),  USA,  included  an  account  of  the  complaints  which  he  heard 
in  respect  to  hospital  rations.*-  These  included  reference  to  tbe  inadequacy  of 
the  number  and  use  of  hospital  dietitians,  to  the  limited  facilities  for  refrigera¬ 
tion  available  in  hospitals,  and  to  nutritional  inadequacy  of  certain  diets. 
Based  on  his  observations.  General  Hillman  advised  provision  of  the  Southwest 
Pacific  and  Pacific  areas  with  more  officers  of  the  Veterinary  Corps  for  the 
purpose  of  augmenting  local  meat  and  dairy  inspection. 

Nutrition  was  often  a  subject  of  discu-ssion  in  regularly  recurring  reports 
received  from  the  Pacific  area.  In  one,  the  problems  in  feeding  which  were 
encountered  in  New  Guinea  in  1942  and  1943  were  described  in  some  detail. 
As  for  nutritional  adequacy  of  the  diet,  comment  was  made  only  on  the  prob¬ 
able  loss  of  a.scorbic  acid  and  thiamine  during  the  handling  of  food  products. 
Problems  in  the  handling  of  food  included  unsatisfactory  inspection,  lack  of 
cool  and  cold  storage,  pilfering,  spoilage  in  containers  due  variously  to  the 
geographical  environment,  distribution  of  food  products,  and  mess  manage¬ 
ment.  On  the  whole,  however,  nutrition  officers  found  the  quantity  and 
quality  of  food  “very  sat  isfactory*’  at  the  time  of  writing  the  report. 

At  that  time,  fresh  meats,  fruits,  and  vegetables  were  being  obtained  from 
Australia,  and  a  few  gardens  had  been  planted  locally.  Ninety  percent  of  the 


•"(l)  Qiiart.Tly  Kpt.  ItiStli  Evac  Uo.sp  .SWI'A.  1945-1.  HD. 

*'2(1  Inil.  H(1  I  SASOS.  SWI’A.  Ottiof  of  the  Surp.  to  ClnC  SWPA,  9  Mar  4.S  on  Ltr,  SO  to  CG 
Gon  H(i  SWI’.A,  4  Deo  42.  suli  ;  Information  on  advipiary  and  aocoptabUlt.v  ol  the  ration.  HD;  720.1 
(Food)  SWPA. 

*"  0)'H*’rvnli(in«.  Brlp.  Gen.  (-.  Hillman.  SWIM,  12  Jill  43.  HD:  333. 
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troops  were  receiving  bread  from  field  bakeries,  although  there  was  spoilage 
of  flour.  Canned  fruits  and  corned  beef,  fi-esh  Uuieless  meat,  ham,  and  bacon 
were  readily  available,  but  there  was  little  fish.  Army  rations  used  included  C 
ration,  which  had  been  shipped  to  New  Guinea  in  large  quantities  in  1942  and 
early  in  1943.  Large  amounts  of  this  ration  had  deteriorated  in  cans  which  had 
been  stored  in  the  open  and  subjected  to  high  temperatures.  D  ration  of  both 
American  and  Australian  origin  had  deteriorated  in  open  storage  save  when 
stored  in  sealed  metal  containers.  There  was  pilferage  of  peanuts  from  the 
bulky  jungle  ration.  Troops  had  found  K  ration  just  palatable  and  soon  tired 
of  it.  Mountain  ration  had  been  issued  in  New  Guinea  only  on  a  trial  basis. 
It  is  evident  that  these  difficulties  were  related  more  to  matters  of  immediate 
concern  to  the  Quartermaster  than  to  the  Medical  Corps. 

Sanitary  reports  from  the  Pacific  area  contained  references  to  calcium 
deficiency  in  certain  troops,  diagnosis  of  that  condition  having  been  based  on 
the  doubtful  criterion  of  poor  (carious)  dentition,  and  on  slow  clotting  time. 
Dietary  intake  low  in  ascorbic  acid,  thiamine,  and  riboflavin  w’as  described. 
There  were  descriptions  of  lack  of  desirable  fresh  meat,  eggs,  fruits,  and  vege¬ 
tables,  and  of  problems  related  to  supply,  transportation,  preparation,  and 
palatability  of  food  as  well  as  its  nutritional  adequacy.  However,  observations 
on  clinical  evidence  of  malnutrition — with  the  exception  of  those  noted  above — 
and  of  weight  loss  were  strikingly  absent. 

At  least  one  example  of  the  reaction  of  those  concerned  with  effecting  action 
on  the  basis  of  these  reports  should  be  described  because  it  is  indicative  of  the 
different  pei'spective  of  persons  not  then  subjected  to  the  conditions  under 
which  these  reports  were  made  and  thus  able  to  comment  upon  them  from  a 
dispassionate  point  of  view.  Such  an  example  included  acceptance  of  the 
factual  basis  of  complaints  that  certain  processed  and  fresh  foods  received 
from  Allied  Nations  did  not  meet  our  best  standards.'*®  However,  it  was  pointed 
out  that  the  reports  came  from  troops  who  had  been  overseas  for  some  2  years, 
that  their  morale  was  lowered,  and  that  their  neuropsychiatric  case  rate  was 
rising.  It  was  advised  that  efforts  be  made  to  improve  the  quality  and  accept¬ 
ability  of  food  in  the  Pacific  area. 

Numerous  surveys  were  made  of  the  nutritional  adequacy  of  food  issued  and 
consumed  and  of  the  nutritional  status  of  troops  in  the  Pacific  area.  Those 
available  for  perusal  point  to  the  same  dietary  and  potentially  nutritional 
deficiencies  already  described ;  calcium,  thiamine,  riboflavin,  ascorbic  acid,  and 
total  calories.  For  example,  a  quantitative  study  of  diet  provided  and  con¬ 
sumed  on  a  small  tropical  island  in  a  forward  area  in  the  tropics  showed  the 
primary  deficiencies  to  be  in  calcium,  and  the  vitamins  listed  above.'**  A  careful 

"  Ltr,  Col  J.  B.  Youmans,  MC,  to  OQMG,  22  Sep  44.  sub:  Observer’s  report  on  subsistence  In 
SWPA.  so  ;  430.2. 

“  Rush.  A.  :  A  field  stud.v  of  the  Arm.v  diet  as  provided  to  troops  stationed  In  a  forward  area  In 
the  tropics.  HD  :  700.7. 
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study  of  Eifihth  I ’^nited  States  Army  messes  for  a  period  of  20  days,  20  February 
throujrh  15  March  1045  showed  less  than  desirable  amounts  of  calcium,  thiamine, 
and  riboHavin.^’'  One  such  study  reported  the  Hndinfr  of  nutritional  inadequacy 
in  ascorbic  acid,  a  conclusion  based  on  the  determination  of  the  plasma  levels 
of  that  vitamin.** 

Major  Problems  in  Nutrition  Overseas 

To  attempt  to  *reneralize  the  problems  of  overseas  theaters  in  nutrition  is 
to  invoke  a  storm  of  criticism  by  those  intimate  with  individual  situations. 
However,  certain  of  these  problems  were  apparent  at  one  time  or  another  in  all 
areas  outside  the  United  States.  They  evolved  from  difficulties  in  supply  and 
in  meeting:  demand.  Problems  in  logistics  derived  from  the  tactical  situation 
were  not  uncommon.  Accordingly,  rations  designed  for  use  over  short  periods 
of  time  were  actually  consumed  over  very  long  periods.  Their  caloric  con¬ 
stitution  was  not  always  suited  to  the  needs  of  troops  under  such  circum¬ 
stances;  their  limited  number  of  food  items  provided  a  very  monotonous  diet 
when  unrelieved  for  many  days  or  weeks;  and  the  food  habits  of  troops  so  fed 
varied  markedly.  Caloric  inadequacy  due  to  the  constitution  of  the  rations 
and  to  their  rejection  by  the  individual  soldier  resulted  in  weight  loss.  Diffi¬ 
culties  met  in  the  provision  of  fresh  foods  including  meats,  fruits,  and  vege¬ 
tables,  and  in  the  handling  of  food  products,  including  their  storage  and  prep¬ 
aration,  not  infrequently  resulted  in  diets  inadequate  in  calcium  and  the  water- 
soluble  vitamins. 

Certain  special  problems  in  nutrition  were  more  or  less  common  to  all 
theaters.  These  included  temporary  or  permanent  need  for  nutritional  officers 
or  dietitians.  The  feeding  of  Air  Force  personnel  on  lengthy  missions  was 
rarely  solved  to  the  satisfaction  of  the  personnel.  Provision  of  special  diets 
in  hospitals  often  constituted  a  problem,  in  spite  of  the  fact  that  it  Avas  general 
practice  to  give  hospitals  priority  in  respect  to  food.  The  feeding  of  Allied 
troops  and  civilians,  and  of  prisoners  of  war  raised  many  questions.  Although 
these  problems  were  considerable  and  their  solution  difficult  of  accomplishment, 
and  although  the  feeding  of  troops  overseas  undoubtedly  left  something  to  be 
desired,  the  remarkably  little  evidence  of  deficiency  states  reported  attests  to 
the  fact  that  on  the  whole  the  nutritional  status  of  the  Army  overseas  spoke 
well  for  the  technical  and  professional  skill  of  those  concerned  with  its  feeding 
during  World  War  II. 

“5th  Ind,  Lt  Col  W.  I>.  Cart-wright.  .\Ol>.  to  CG  >'th  .Army,  on  Sanitary  Rpt,  8th  Army,  Apr 
1945.  HD:  720.1  SWPA. 

“Golden,  W.  R.  C.,  and  Seheehter,  M.  S.  :  Evaluation  of  vitamin  C  status  of  troops  in  the 
tropics.  HD :  700.7. 
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Malnutrition  and  Deficiency  Diseases 

John  B.  Youmans,  M.  D. 

The  1‘ecord  of  World  War  II  is  notable  for  the  virtual  absence  of  nutri¬ 
tional  disease  amon|r  troops.  The  Army  operated  under  a  high  standard  of 
nutritional  adequacy  in  the  soldier's  diet  (as  set  up  by  the  Food  Nutrition 
Board,  National  Research  Council,  together  with  a  set  of  minimal  allowances 
for  short  periods  for  use  in  emergencies),  and  an  assumption  that  adequate 
nutrition  is  necessary  for  maximum  efficiency  and  health.  Concern  was  felt 
with  regard  to  deviations  from  these  standards — during  the  time  the  soldier 
drew  upon  his  body  reserves  when  there  was  a  shortage  of  food,  either  because 
of  logistic  problems,  or  personal  reactions  to  the  food  available  as  issued, 
prepared,  and  served,  lender  such  circumstances  frank  nutritional  disease, 
except  for  loss  of  weight,  seldom  occurred.  This  is  in  great  contrast  to 
what  might  have  been  expected  and  would  probably  have  occurred  only  a 
few  years  earlier.  The  magnificient  development  and  use  of  new  knowledge  of 
all  matters  concerned  with  nutrition  made  possible,  and  successful,  operations 
of  great  magnitude,  conducted  under  serious  logistic  difficulties  occasioned  by 
extremes  of  environment  and  distance,  such  as  the  tropical  heat  and  humidity 
of  the  jungles  of  the  South  Sea  islands  and  the  frigid  climate  of  Iceland.  It 
is  safe  to  say  that  many  operations  of  World  War  II  would  not  have  been 
possible  or  could  have  been  carried  out  only  partially  had  it  not  been  possible 
to  prevent  nutritional  disease. 

Only  under  extreme  conditions,  mostly  in  prisoners  of  war  subjected  to 
the  neglect  and  cruelties  of  their  captors,  and  in  sporadic  instances  of  indi¬ 
viduals  conditioned  by  injury,  disease,  or  some  personal  peculiarity,  did  those 
terrible  spectres  of  other  wars — scurvy,  dropsy,  pellagra,  beriberi,  and 
xerophthalmia — return  Such  was  the  achievement  of  preventive  medicine. 

To  refer,  as  will  be  done  below,  to  the  occurrence  of  an  appreciable  amount 
of  nutritional  deficiency  is  not  the  contradiction  that  it  seems.  It  is  to  be 
explained  by  the  changing  concept  of  nutritional  deficiency  states,  the  recogni¬ 
tion  of  the  fact  that  there  are  degrees  of  deficiency,  insufficient  to  warrant  such 
diagnoses  as  scurvy,  pellagra,  or  beriberi  which  require  a  considerable  period 
for  development  even  under  controlled  conditions.  Partial  deficiency  may 
exist  to  an  extent  sufficient  to  prevent  the  fullest  state  of  health,  physical 
strength,  and  fitness,  without  causing  overt  or  gross  disability.  Such  condi¬ 
tions  existed  in  the  general  population  before  the  war  and  their  presence  was 
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refleoted  in  a  similar  ooourreiice  in  the  troops  under  average  conditions,  although 
as  their  service  lengthened  it  was  decreased  by  the  highly  efficient  control  of 
food  and  nutrition  in  the  Army.  It  is  in  this  resj)ect  that  preventive  medicine 
tinds  its  greatest  opportunity  in  the  field  of  nutritional  deficiency  disease  and 
the  opiwrtunity  to  ensure  optimal  health  and  physical  fitness  as  far  as  nutrition 
can  secure  them,  by  preventing  even  slight  deficiencies. 

INCIDENCE  AND  EPIDEMIOLOGY 

It  is  imjiossible  to  state  accurately  the  pi-evalence  of  nutritional  deficiency 
in  the  Army  as  a  whole  or  in  any  considerable  portion  of  it.  Fully  developed 
clinical  forms  of  the  deficiencies  such  as  scurvy  and  beriberi  are  reportable  in 
rates,  as  hospital  adinission.s,  per  annum,  but  these  give  but  little  indication  of 
the  acttial  prevalence  of  deficiencies.  The  prevalence  of  nutritional  deficiencies 
below  the  level  of  the  classical  e.xpressions  of  disease  is  uncertain  because  indi¬ 
viduals  with  deficiencies  of  these  gratles  alone  are  not  usually  patients,  nor 
are  they  considered  ill:  the  opportunity  and  special  needs  for  diagnosis  are 
lacking  and  the  conditions  exist  unknown  and  often  unsuspected. 

Some  idea  of  the  prevalence  of  nutritional  deficiency  disease  can  be  secured, 
however,  from  special  research  studies  and  from  a  search  of  hospital  records. 
The  special  re.search  studies  were  made  on  groups  of  presumably  healthy  troops 
under  field  conditions,  giving  information  on  the  prevalence  of  the  mild  or 
slight  forn»s  of  the  deficiency,  and  on  special  groups  such  as  prisoners  of  war 
and  patients  in  hospitals  with  advanced  deficiency  disease.  The  latter  will 
give  only  the  incidence  of  advanced  stages  as  they  are  recorded  in  hospital 
practice  under  the  standard  forms  of  diagnosis. 

MINOR  NUTRITIONAL  DEFICIENCY  DISEASE 

It  has  been  known  for  some  time  that  a  number  of  apparently  well  persons 
have  minor  grades  of  nutritional  deficiencies,  sufficient  to  present  recognizable 
evidence  on  physical  or  laboratory  examination.  It  was  this  group  which  was 
of  particular  concern  from  the  point  of  view  of  preventive  medicine  because  of 
the  subtle  effect  of  such  disease  on  efficiency  and  morale.  Also,  a  potential  result 
could  be  a  large  nunibci  of  troops  who  were  ‘‘under  ar"  and  would  be  quick  to 
succumb  to  severe  d  ';!t)lii  _  nutritional  disease  during  periods  of  stress  arising 
from  injury  and  di>"  <>'  cmporary  severe  dietary  restriction.  It  was  clearly 
recognized  that  undci  ome  unavoidable  circumstances  severe  undernutrition 
might  develop  despite  all  efforts  to  prevent  it.  It  was  known,  however,  that 
by  proper  rare  and  attention  good  nutritional  state  and  good  reserve  could  be 
maintained  in  all  but  rare  instances.  Such  action  would  lessen  and  prevent 
the  frequency  and  severity  of  advanced  deficiency  states  when  circumstances 
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fended  unavoidably  to  produce  tliein.  Thus  injury  and  disease  may  produce 
nutritional  disturbances  which  in  turn  diminish  the  resistance  to  and  recovery 
from  illness  and  injury,  (lood  nutrition  prior  to  injury  or  illness  offers  some 
protection  against  the  effects  of  such  nutritional  disease.  Similarly,  periods 
of  severe  restriction  of  food  are  less  serious  if  nutrition  is  good  l)efore  the 
starvation  begins. 

Evidence  of  the  prevalence  of  those  milder  forms  of  deficiency  was  found 
in  the  ration  trials  at  Camp  Carson,  Colorado,  May  to  August  1944.'  In  this 
experiment,  incident  to  the  study  of  the  effect  of  a  variety  of  special  rations, 
the  test  subjects  were  examined  for  evidence  of  nutritional  deficiency  disease  by 
physical  and  laboratory  examinations  before  the  start  of  the  experimental 
period.  These  troops  consisted  of  a  battalion,  approximately  1,000  strong, 
undergoing  rigid  advanced  infantry  training,  and  may  be  considered  fairly 
representative  of  a  considerable  number  of  similar  troops  training  at  that  time 
in  the  western  part  of  the  Zone  of  Interior.  The  prevalence  of  minor  nutri¬ 
tional  deficiency,  as  interpreted  from  the  physical  signs,  are  shown  in  Table  7. 


Table  7.  Men  in  Varioc.s  Companie.s  Showing  Signs  of  the  Deficiencies  Listed 


_  vitamin  A 

Company  (number) 

Thiamine 

(percent) 

Riboflavin 

(percent) 

N  iacln  1 

(percent) 

E 

, 

. . ;  11 

6 

15 

F 

. . . .  8 

1 

2 

1  ! 

G,. 

..  . . . 1  18 

4 

5 

0  1 

H.- 

_  7 

0 

8 

0 

X.. 

- -  4 

2 

3 

1  : 

Y.. 

.  _ !  2 

5 

5 

3  j 

Ascorbic  acid 
(percent) 


19  percent 


Source:  Rpt,  Armored  Med  Research  Lab,  Pro).  30,  22  Xov  44.  HD:  430  (Rations). 


Data  on  the  prevalence  of  these  deficiencies  under  other  conditions  are 
available  from  a  survey  of  nutrition  of  troops  in  the  Pacific  area  made  during 
April-June  1945.^  Troops  examined  in  this  study  included  selected  samples  of 
the  garrisons  of  Hawaii,  Guadalcanal,  Guam,  Iwo  Jima;  casualties  from 
Okinawa ;  and  combat  troops  on  Luzon  and  Leyte.  The  details  of  the  physical 
examinations  were  essentially  the  same  as  those  of  the  Camp  Carson  experiment 
and,  in  addition,  included  a  record  of  the  dietary.  The  dietary  was  more 
nearly  representative  of  that  occurring  under  a  variety  of  ordinary  field  condi¬ 
tions  in  that  theater  than  was  the  dietary  in  the  Camp  Carson  study.  The 


'Rpt,  Armored  Med  Rpsenreh  I,ab.  I’roj.  ;{0,  22  Nov  44.  HD:  4.30  (Rations). 

“Rpt,  Nutrition  Dlv  SGO,  22  Aug  45,  sub:  Nutrition  survey  in  Pacific  Theatre  of  Operations. 
HD;  720.1. 
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prevalence  of  the  various  deficiencies  as  determined  by  physical  examinations 
is  shown  in  Table  8. 


Table  8.  Prevalence  of  Nutritional  Deficiencies  Amono  Troops  in  the  Pacific  as 

Shown  by  Physical  Skins 


Ixication 

;  vitamin  A 
;  (percent) 

i 

Thiamine 

(percent) 

Riboflavin  ' 
(percent)  i 

_  ..  1 

Niacin 

(percent) 

Ascorbic 

acid 

(percent) 

Hawaii.  _  ... _ 

0 

0 

0  i 

0 

8 

Guadalcanal _  _ _ 

i 

0 

0 

0  i 

0 

2 

Guam _ 

! 

32 

0 

0 

0 

Iwo  Jima.  _ _ _  _ 

. . : 

12 

0 

0 ! 

0 

0 

Okinawa  ca.sualties _  . 

. 1 

18 

2 

2  i 

0 

2 

Luzon  _ _  _ _ 

'  -  - . i 

12 

0 

“1 

0 

2 

Source:  Rpt,  Nutrition  Dlv  SOO,  22  Aug  45.  sub:  Nutrition  survey  In  Pacific  Theatre  of  Operations.  HD:  720.1. 


Certain  differences  in  the  various  proups  comprising  the  Pacific  study  are 
interesting  and  their  significance  and  possible  explanation  is  discussed  in  the 
report.  In  view  of  the  great  environmental  and  operational  differences  the 
groups  involved  are  too  small  to  [lermit  general  conclusions  as  to  variations 
lietween  broad  classifications  of  troops,  as  between  garrison  and  combat  units. 
The  situation  is  too  likely  to  be  modified  by  a  great  variety  of  local  circum¬ 
stances.  It  is  of  interest,  however,  that  the  combat  troops  examined  were  in  as 
good  or  better  nutritional  state  than  the  garrison  troops  (except  for  body 
weight)  and  had  the  better  physical  fitness  scores. 

Evidence  of  a  somewhat  different  sort  is  attained  from  more  detailed 
studies  of  small  numbers,  such  as  those  of  Rush,’  Beach  and  Miller,*  and  Golden 
and  Schechter.’  However,  part  of  the  evidence  often  interpreted  as  indicating 
nutritional  deficiency  disease  was  a  discrepancy  between  the  intake  of  various 
nutrients  and  the  recommended  allowances  of  the  Food  and  Nutrition  Board 
of  the  National  Research  Council.  It  must  be  remembered  that  these  allowances 
were  liberal  and  had  a  large  margin  of  safety.  There  is  also  the  factor  of  body 
store  to  consider.  Nevertheless,  there  may  have  been  some  reduction  in  tissue 
stores  and,  in  these  cases,  actual  mild  deficiency,  particularly  of  vitamin  C. 

It  would  manifestly  be  unfair  to  use  the  evidence  presented  here  to  establish 
the  prevalence  of  minor  nutritional  deficiency  disease  in  the  Army  as  a  whole. 
The  sample  is  too  small  and  not  .sufficiently  representative.  Such  data,  except 
under  conditions  of  great  .stability  and  uniformity,  is  of  little  value  except  for 


•  RiiKh,  -A.  :  study  of  Army  diet  In  the  tropics.  Bull.  U.  S.  Army  M.  Dept.  2  :  4.3,  6  Nov  44. 
‘Beach.  E.  F.,  and  Miller.  O.  N. :  Chemical  determination  of  nutritional  state  of  full  duty  troops, 
Manila  area.  July  and  August  104S.  HD  ;  720.1. 

'  Oolden,  W.  R.  C..  and  Schechter.  M.  S.  :  Vitamin  C  status  of  troops  In  the  tropics.  Bull.  U.  S. 
Army  M.  Dept.  4  -.  711-717,  Dec  1945. 
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purposes  of  a  broad  comparison,  as,  for  example,  of  overall  prevalence  by 
decades.  The  figures  obtained  suffer  from  all  the  disadvantages  of  an  average 
value.  The  finding  of  an  average  value  for  the  hemoglobin  of  100  men  of  14.5 
gm.  (within  the  range  of  normal)  does  not  reflect  sufficiently  the  seriousness  of 
the  fact  that  an  undetermined  number  may  have  had  hemoglobin  concentrations 
of  but  10  gram.s.  A  prevalence  of  minor  nutritional  disease  of  only  5  percent 
in  the  Army  as  a  whole  is  of  little  consolation  if  a  task  force  of  25,000  fails 
because  minor  nutritional  deficiencies  have  rendered  90  percent  of  the  command 
incapable  of  putting  out  their  maximum  effort.  Such  an  occurrence  may  be 
excused  if  it  is  clearly  recognized  at  the  time  and  is  the  result  of  circumstances 
beyond  control.  It  is  inexcusable  if  it  exists  unknown  or  unsuspected  or,  if 
known,  without  every  effort  having  been  made  to  prevent  it.  It  can  always  be 
detected  by  proper  inquiry  and,  with  pro[)er  management,  can  often  be  predicted 
and  prevented. 

N’evertheless,  it  seems  fair  to  conclude  that  except  for  special  instances, 
probably  limited  to  small  groups,  and  for  short  periods,  the  prevalence  of 
nutritional  deficiency  disease  in  the  troops,  even  in  overseas  theaters  of  opera¬ 
tions,  did  not  exceed  that  presented  in  Tables  7-9.  This  may  be  compared  with 
the  prevalence  among  the  civilian  population  from  which  these  troops  were 
drawn  as  shown  in  the  following  tabulation  which  was  calculated  for  use  in 
connection  with  the  feeding  of  civilians  in  Europe. 


Deflrienri) 

Protein _ 

Yitamin  A-. 
rhianiine... 
Riboflavin 


Percent  Deficiency  Percent 

4  Niacin _  4 

10  Ascorbic  acifl -  10 

2  Vitamin  D -  5 

li"  Iron _  10 


Table  9.  Pkevalence  or  Nutritional  Deficiencies  Amonc  Troops  in  the  Pacific  as 

Shown  by  Laboratory  Tests 


Location 


Tawaii _ _ 

Guadalcanal _  _ 

Guam _ _ 

wo  Jima _  _ 

Gkinawa  casualties _ 

.uzon _  _  _ 


Thiamine 

(percent) 

Riboflavin 
(percent)  ' 

Ascorbic 

acid 

(percent) 

Hemo¬ 

globin 

(percent) 

Serum 

protein 

(percent) 

0 

0 

2 

0 

0 

2 

0 

45 

0 

0 

2 

8  ' 

2 

0 

0 

2 

9 

5 

0 

0 

0 

6 

8 

0 

0 

0 

2 

4 

0 

0 

1 


Source:  Rpt,  Nutrition  Div  SOO,  22  Aug  iH,  sub:  Nutrition  survey  in  Pacific  Theatre  of  Operations.  HD:  721.1. 


Some  question  may  be  raised  concerning  the  validity  of  the  criteria  on 
vhich  these  diagnoses  were  made.  It  is  recognized  that  none  of  the  physical 
igns  are  pathognomonic  in  the  degree  of  deficiency  encountered.  Some  dis- 
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agreement  may  be  had  with  the  criteria  used  for  interpreting  and  evaluating 
the  laboratory  data.  Nevertheless,  these  criteria  have  been  em[)loyed  by  expe¬ 
rienced  examiners  in  a  hu’ge  number  of  similar  studies  and  have  received  fairly 
general  acceptance.  It  should  be  noted  that  they  at  least  set  rather  clearly 
the  minimal  amount  of  nutritional  deficiency — more  than  there  may  have 
been  if  one  accepts  finer  and  less  clearly  established  criteria,  but  there  was 
probably  no  less. 

SPECIFIC  DEFICIENCIES 

Mild  caloric  deficiency,  due  simply  to  an  insufficiency  of  food,  was  fairly 
common  in  the  Army  under  combat  conditions.  This  was  usually  the  result 
of  a  combination  of  causes — difficulties  of  supply,  the  necessity  of  using 
packaged  rations  calorically  inadequate  for  the  energj’  expended,  and  decreased 
consumption  of  food  because  of  emotional  strain,  fatigue,  and  exigencies  of  the 
situation.  Except  among  prisoners  of  war,  however,  such  caloric  deficiencies 
rarely  were  great  enough  over  long  enough  periods  to  cause  protein  deficiency 
and  physical  disability.  For  example,  the  nutritional  survey  of  troops  in  the 
Pacific  theater  showed  that  although  troops  fresh  from  combat  had  some 
caloric  deficiency,  as  evidenced  by  loss  of  weight,  their  physical  fitness  was 
equal  to  that  of  troops  in  the  Zone  of  Interior  and  in  at  least  one  instance, 
superior.®  Neither  were  these  mild  caloric  deficiencies  often  accompanied 
by  vitamin  or  mineral  deficiencies.  The  reduced  caloric  intake  lessened  the 
need  for  vitamins  and  minerals,  and  the  rations,  even  when  only  partly  con¬ 
sumed,  supplied  a  considerable  amount.  This  circumstance,  together  with 
the  fact  that  existing  body  stores  under  the  .system  of  Army  feeding  and 
practice  were  nearly  always  high  at  the  outset  of  a  campaign,  was  sufficient 
to  prevent  significant  deficiencies  except  in  occasional  individuals  in  whom 
it  could  usually  be  classed  as  conditioned. 

Beriberi  (Vitamin  Thiamine).  Beriberi,  as  a  primary,  idiopathic 
disease  in  noncaptured  American  troops  was  almost  nonexistent.  For  exam¬ 
ple,  in  Cutts'  report  of  over  125  cases  of  beriberi,’  none  occurred  among  Ameri¬ 
can  troops.  All  cases  were  observed  in  Chinese  troops.  Although  5  cases 
in  the  entire  Army  were  reported  in  admissions  to  hospitals  in  1942,  most  of 
these  must  have,  been  “conditioned  cases.”  Occasional  reports,  mOvStly  rumors, 
of  mild  cases  of  B,  deficiency  were  received,  especially  from  the  China-Burma- 
India  theater,  but  in  most  instances  the  diagnosis  was  not  sufficiently  estab¬ 
lished  and  the  evidence  consisted  of  nonsjiecific  signs  and  symptoms  such  as 
nervousne.ss  and  fatigability.  Such  diagnoses  were  strongly  controverted  by 
evidence  of  a  liberal  intake  of  thiamine  in  the  food. 

“See  footnote  3.  p.  ltV2. 

'  Cutts.  F.  B.  :  Observations  on  beriberi.  Indla-Biirnia  Field  Med.  Bull.,  vol.  2,  No.  12,  Dec  1943. 
HD:  4B1. 
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Ribofavin.  No  outspoken  cases  of  idiopathic  riboflavin  deficiency  dis- 
jase  were  reported  and  the  only  possible  instances  of  this  deficiency  were  mild 
:;ases  detected  on  special  surveys  and  examination,®  in  which  careful  examina¬ 
tion  and  laboratory  tests  were  made.  Even  some  of  these  may  be  considered 
doubtful  in  view  of  changing  ideas  of  the  specificity  of  certain  signs  such  as 
cheilosis  and  vascularization  of  the  cornea,  previously  thought  to  be  due  to 
this  deficiency;  also,  because  of  a  lowering  of  values  formerly  believed 
to  represent  intake  requirements. 

Niacin.  A  few  cases  of  pellagra  in  otherwise  well  individuals  occurred 
from  time  to  time  in  all  theaters  of  operations.  For  the  most  part,  these  were 
caused  by  a  deficient  intake  of  proper  food  due  to  habit,  food  dislikes  and 
prejudices,  irregularities  of  eating  related  to  duty  assignments,  and  similar 
causes,  such  as  could  be  ascertained  by  questioning  the  patients.  These  cases 
exhibited  no  diflferences  from  those  observed  in  civilian  practice. 

Vitamin  C.  A  number  of  reports  of  scurvy  and  vitamin  C  deficiency  as 
well  as  special  studies  of  vitamin  C  nutrition  were  made.®  Some  reason  for 
concern  and  a  suspicion  of  the  existence  of  this  deficiency  were  justified  because 
in  certain  of  the  rations,  particularly  in  the  C,  K,  and  ten-in-one,  the  source  of 
most  of  the  vitamin  C  was  the  synthetic  fruit  juice  powders,  which,  on  the 
whole,  were  not  well  consumed  by  the  soldiers.  It  was  often  forgotten,  how¬ 
ever,  that  the  standard  of  daily  requirements  for  this  nutrient  was  set  at  a  very 
(ligh  level,  75  mg.  per  day,  an  amount  three  times  as  great  as  that  actually 
needed  to  protect  against  a  state  of  true  physiologic  deficiency.  It  is,  there¬ 
fore,  not  surprising  that  in  many  instances,  reported  cases  and  outbreaks  of 
scurvy  and  vitamin  C  deficiency  could  not  be  substantiated  when  subjected  to 
careful  analysis.  There  was  also  some  tendency  on  the  part  of  medical  oflScers 
X)  attach  too  much  significance  to  such  signs  and  symptoms  as  gingivitis  and 
bleeding  gums,  which,  while  suggestive,  are  not  very  specific  or  reliable, 
(specially  in  mild  or  early  deficiencies. 

Vitamin  A.  Vitamin  A  deficiency,  too,  was  very  seldom  seen,  though  it 
vas  often  suspected,  or  diagnosed  when  it  was  not  present-.  Considerable 
inxiety  was  expressed  concerning  it,  especially  in  relation  to  visual  acuity  in 
lim  light  or  the  dark  (night  blindness) ,  particularly  in  the  Air  Forces.  Again, 
t  was  forgotten  that  it  takes  months,  probably  over  a  year,  to  deplete  a  normal 
dult’s  stores  of  vitamin  A  and  that  the  diet  of  all  troops  before  being  sub- 
ected  to  any  dietary  shortages  was  high  in  vitamin  A.  It  was  also  commonly 
orgotten,  or  not  known,  that  much  of  the  vitamin  A  is  ingested  in  the  form  of 
arotene,  obtained  from  such  foods  as  green  and  yellow  vegetables  and  that 
itamin  A  is  quite  stable.  It  is  not  necessary  to  have  all  or  even  most  of  the 

-  See  footnotes  1  and  2,  p.  161. 

'  See  footnotes  3,  4,  and  5.  p.  162. 


166 


rKRSONAL  HEALTH  MEASURES  ANT>  IMMUNIZATION 


vitamin  A  as  sucli,  as  in  animal  f(X)ds.  Finally,  it  is  probable  that  the  standard 
of  requirements,  5,000  international  units  daily,  which  was  in  general  well 
supplied  and  consumed  even  under  conditions  of  difficult  supply  and  feeding, 
was  so  high  as  to  provide  a  large  margin  of  safety. 

It  is  not  surprising  then  that  there  was  little  or  no  primary  vitamin  A  de¬ 
ficiency  of  a  significant  grade  in  American  troops.  This  does  not  exclude  the 
probability,  however,  of  a  slight  dietary  deficiency  for  long  periods  prior  to 
Army  service,  and  the  existence  of  a  chronic  low-grade  deficiency  yet  insuf¬ 
ficient  to  produce  such  classical  disease  as  xerophthalmia.  Some  evidence  of 
such  a  mild  deficiency  could  be  found  in  any  body  of  troops  if  one  was  willing 
to  take  as  evidence  the  presence  of  mild  perifollicular  hyperkeratosis  of  either 
the  dry,  horny,  or  the  acneform  type,  which  though  not  highly  specific  is 
suggestive.  Such  evidence  can  be  found  in  any  group  of  the  population  in 
this  country. 

Vitamin  D  and  Calcium  Deficiency.  Much  concern  also  was  expressed 
concerning  vitamin  D  and  calcium  deficiency.  Such  deficiency  was  not  in¬ 
frequently  reported  in  Essential  Technical  Medical  Data  (ETMD)  reports. 
For  the  most  part  these  reports  came  from  the  more  distant  or  remote  overseas 
theaters,  especially  the  China-Burma-India,  the  Pacific,  and  some  of  the  Arctic 
stations.  This  concern  and  such  diagnoses  were  based  largely  on  two  circum¬ 
stances:  the  lack  of  milk  and  the  presence  of  subjective  symptoms,  the  latter 
usually  highly  unreliable  and  susceptible  of  numerous  other  explanations.  In 
the  Arctic,  lack  of  sunshine  was  sometimes  considered  a  factor.  Again,  the 
rations,  even  under  restricted  conditions,  usually  provided  calcium  in  amounts 
equal  or  close  to  standard  requirements  which  are  probably  very  liberal.  There 
were  shortages  as  the  result  of  difficulties  in  supply  and  failure  of  mess  per¬ 
sonnel  to  incorporate  the  milk  and  milk  products  in  the  prepared  foods.  So 
far  as  it  is  known,  no  instances  of  idiopathic  calcium  or  vitamin  D  deficiency, 
established  by  blood  calcium  studies,  demonstration  of  significant  deminerali¬ 
zation  of  bone,  or  the  occurrence  of  tetany  were  observed.  It  should  be  remem¬ 
bered  that  the  normal  adult  possesses  a  large  reserve  store  of  calcium  in  his 
skeleton  and  deficiency  must  be  severe  and  long  continued  to  produce  an  actual 
pathologic  state  of  calcium  deficiency  in  otherwise  normal  persons.  Vitamin  D 
requirements  are,  of  course,  very  small  in  adults  and  deficiency  of  this  vitamin 
is  uncommon. 

Iron.  Iron  deficiency  anemia  is  likewise  very  unusual  in  the  normal  adult 
male  and  in  the  nonchildbearing  female  because  of  the  extreme  conserv^ation  of 
iron  by  the  body.  Such  iron  deficiency  anemia  as  might  occur  would  most 
likely  have  existed  before  entry  into  the  service  and  would  have  constituted  a 
probable  cause  for  rejection. 

Recent  studies,  however,  particularly  those  on  “folic”  acid,  have  showm 
that  an  anemia  of  the  macrocytic  type  might  occur  with  a  restriction  of  foods 
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lerally  considered  to  furnish  much  of  the  B  complex  vitamins.  The  presence 
roops  in  areas  where  tropical  anemia  (probably  a  macrocytic  type)  existed 
gested  such  a  possibility.  Reports  of  anemia  among  Army  nurses  in  tlie 
nfic  area  led  to  the  inclusion  of  an  inquiry  into  this  disease  in  a  general 
vey  of  nutrition  during  March-May  1945  in  the  Pacific  theater.  However, 
ignificant  degree  of  anemia  was  found  to  be  relatively  uncommon,  and  its 
»endence  on  dietary  factoi-s  was  not  established. 

As  has  been  indicated,  frank  nutritional  disease  was  extremely  rare  among 
troops.  It  must  be  realized  that  these  cases  include  only  those  of  primary 
ritional  disease  admitted  with  the  diagnosis.  Undoubtedly,  additional  cases 
severe  nutritional  deficiency  occurred  as  complications  of  other  injury  and 
ease  and,  even  though  recognized,  failed  to  lie  included  in  the  diagnosis 
ause  of  the  tendency  to  omit  the  diagnosis  of  complications.  This  is  par- 
ilarly  true  of  the  less  well-known  and  established  deficiencies  such  as  the 
tein,  iron,  and  riboflavin  deficiencies.  Even  sodium  chloride  deficiency  is 
to  be  omitted.  Therefore,  even  the  hospital  records  will  fail  to  give  all  of 
h  cases. 

ioners  of  War 

The  greatest  incidence  of  evident  nutritional  deficiency  disease  occurred 
•ecovered  Allied  prisoners  of  war  and  in  civilians  of  liberated  and  conquered 
ntries.  In  the  Asiatic  and  Pacific  theaters  the  number  of  instances  of  these 
?ases  was  much  greater  than  in  Europe.  No  reliable  data  are  available  as 
he  actual  prevalence  because  of  lack  of  records.  The  best  sources  of  informa- 
i  in  this  field  are  the  reports  of  the  examination  of  prisoners  of  war  made 
ing  the  period  of  incarceration  and  following  their  release  and  return  to 
1  country.'® 

These  cases  of  deficiency  diseases,  while  conforming  in  general  to  the 
tern  traditionally  established,  revealed  certain  characteristics  of  unusual 
■rest,  particularly  in  the  cases  of  starvation  edema  and  in  cases  of  thiamine 
ciency.  In  these  subjects,  both  those  in  Europe  and  in  the  Pacific,  loss  of 
y  tissues  (emaciation)  cainsed  by  inadequate  caloric  intakes  was  the  most 
nounced  and  most  frequent  deficiency  state  accompanying  this  starvation, 
re  was,  in  many  cases,  an  edema  characteristic  of  starvation  or  famine 
na.  Such  edema  has  ordinarily  been  considered  in  recent  years  to  be  a 
li  testation  of  protein  deficiency  dependent  for  its  immediate  production  on 
oproteinemia.  Studies  in  many  of  these  subjects  revealed  normal  serum 
ein  concentrations.  Furthermoie,  many  of  the  subjects  with  extreme  de- 


"  (1)  Morgan,  H.  J.  :  Wright.  I.  .S.,  and  van  Ravpnawaa.v.  A.  C.  ;  Health  of  repatriated  prisoners 
ir  from  the  Far  East  J.  A.  .M.  A.  l.SO  :  995-999.  13  Apr  46.  (2)  Musselman,  M.  M.  :  Nutrl- 

;  disea.se  in  C'abanatuan.  Wad  Med.  8  ;  325-332,  Nov— Dec  1945.  (3)  Navarro,  M.  D.  ;  Observa- 

on  vitamin  detli-iencles  riiiring  the  occupation.  Santo  Tomas  J.  Med.  2  :  205-208,  Jul  1947. 
’.eport  of  the  Health  Survey  of  Kepatrlated  Prisoners  of  War  from  the  Far  East.  HD  :  383.6. 
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grees  of  emaciation  failed  to  present  edema.  These  discrei)ancies  were  also 
observed  in  experimental  studies  of  nutritional  deficiencies  to  be  described 

In  April  and  May  1945  a  considerable  number  of  Japanese  prisoners  of 
war  suffering  from  nutritional  deficiency  disease  were  seen  by  the  writer  in 
I^eyte.  Among  some  20  or  30  such  patients  the  principal  disease  seemed  to  be 
starvation  and  protein  deficiency.  Though  many  had  been  diagnosed  as  beri¬ 
beri,  the  persistence  of  the  tendon  refle.xes,  the  absence  of  significant  sensory 
changes,  and  atrophy  and  muscle  weakness,  indicated  that  the  edema  present 
was  more  probably  a  result  of  caloric  and  protein  deficiency. 

In  attempting  to  discover  the  explanation  for  these  observations,  in  ap¬ 
parent  variance  to  previous  concepts,  the  following  facts  must  be  kept  in  mind. 
In  many  instances  the  observations  consisted  of  a  single  determination  of  the 
serum  protein  concentration  which  was  interpreted  in  its  relation  to  edema 
w’ithout  consideration  of  such  factors  as  salt  and  water  intake,  diarrhea,  dehy¬ 
dration,  physical  activity,  and  other  factors  known  to  affect  the  relationship 
between  serum  protein  concentration  levels  and  the  occurrence  of  edema.  Never¬ 
theless,  as  will  be  discussed  below,  the  observations  were  made  so  frequently 
and  under  so  many  independent  circumstances  that  they  strongly  suggest  an¬ 
other-  important  factor  in  the  production  of  edema  in  these  persons. 

With  the  severe  emaciation  (caloric  and  protein  deficiency)  there  were 
seen  a  percentage  of  other  nutritional  deficiency  diseases  as  showm  above.  These 
were  for  the  most  part  beriberi  and  pellagra. 

There  was,  however,  a  great  difference  in  the  two  major  theaters,  European 
and  Pacific,  in  this  respect.  The  vitamin  deficiencies  in  florid  form  appear  to 
have  been  uncommon  in  the  European  theater  but  were  fairly  frequent  in  the 
Pacific.  How  much  this  was  concerned  with  the  factor  of  length  of  incarcera¬ 
tion  is  not  clear.  There  appears  to  be  no  data  available  indicating  the  relation 
between  the  occurrence  of  these  other  diseases  and  the  period  of  captivity.  It 
might  be  suspected,  however,  that  such  a  relationship  was  at  least  a  partial 
explanation  for  the  difference  in  the  two  theaters.  In  general,  the  feeding  of 
prisoners  of  the  Germans  was  more  nearly  adequate  until  the  last  few  weeks 
before  release.  In  general,  the  prisoners  in  the  Pacific  were  badly  fed  during 
the  entire  period. 

Experimental  studies  iis  well  as  clinical  observations  suggest  that  the 
characteristics  of  deficiency  disease  resulting  from  relatively  acute  and  chronic 
deficiency  states  vary  considerably.  This  difference  m.ay  be  illustrated  by  some 
unusual  features  of  the  cases  of  thiamine  deficiency  from  the  Pacific.  Among 
these,  there  occurred  an  unusual  and  unexpected  number  with  evidence  of 
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involvement  of  the  second  (optic)  and  eighth  (acoustic)  cranial  nerves.'^  In¬ 
volvement  of  the  optic  nerve  in  tliiamine  deficiency  had  only  rarely  been  observed 
and  reported  previously.  The  writer  has  seen  two  cases,  apparently  of  this  kind, 
with  atrophy  of  the  nerve  liead  and  at  certain  stages  an  optic  neuritis  character¬ 
izing  the  findings.  "While  some  doubt  has  existed  as  to  the  etiology,  and  a 
suspicion  of  a  toxic  optic  neuritis  from  methanol  poisoning  existed  in  some, 
this  does  not  seem  to  be  an  entirely  adequate  explanation.  There  is,  further¬ 
more,  the  theoretical  possibility  that  a  primary  thiamine  deficiency  may  have 
predisposed  and  conditioned  to  an  effect  of  methanol  which  would  otherwise  not 
have  occurred.  The  cases  in  civilian  life  observed  by  the  writer  occurred  in 
chronic  alcoholics.  So  far  the  condition  has  remained  stationary  in  most  of 
these  subjects  with  little  or  no  evidence  of  improvement  in  function  and  no 
change  in  the  morphologic  appearance.  Unfortunately,  a  variety  of  treatment 
and  modification  of  the  nutritional  condition  before  studies  were  begun  to 
determine  the  nutritional  status  and  possible  etiology  made  later  studies  essen¬ 
tially  valueless. 

Much  the  same  situation  occurred  in  those  subjects  with  involvement  of 
the  eighth  nerve.  Deafness,  partial  or  nearly  complete,  of  a  “nerve’’  type,  with 
little  tendency  to  improve  was  the  principal  finding. 

Other  findings  of  unusual  interest  in  recovered  prisoners  from  the  Pacific 
suffering  from  nutritional  deficiencies  (thiamine)  was  a  loss  of  libido,  testicular 
atrophy,  loss  of  hair  (body  hair  in  particular),  and  certain  manifestations  of 
feminization,  particularly  enlargement  of  the  breast.  These  changes  are  of 
particular  interest  in  view  of  recent  work  suggesting  a  relation  between  the  sex 
hormones,  liver  function,  and  the  B  complex  group  of  vitamins.  Similar  obser¬ 
vations  were  made  in  the  experimental  studies  already  mentioned. 

RESEARCH 

Although  much  of  the  research  in  nutrition  dealt  with  such  aspects  of 
preventive  medicine  as  the  requirements  of  the  various  nutrients,  considerable 
new  knowledge  of  actual  nutritional  disease  was  added  by  studies  conducted  by 
the  Office  of  The  Surgeon  General  or  under  its  auspices. 

Of  these  the  most  extensive  was  that  conducted  at  the  University  of  Min¬ 
nesota  by  Keys  and  his  associates,'®  supported  in  part  by  the  Office  of  The 
Surgeon  General.  These  studies  consisted  in  the  controlled  production  of 
starvation  (caloric  deficiencv)  in  a  group  of  young  men.  By  careful  adjust- 


”  (1)  Bloom.  S.  M.  :  Mer*,  E.  H.,  and  Taylor.  W.  W. :  Nutritional  amblyopia  In  American  pris¬ 
oners  of  war  Iit)erated  from  the  Japanese.  .\m.  J.  Ophth.  29:  1248-125",  Oct  1946.  (21  de  Ocampo, 

G. :  Tambao.  C.  V. ;  Managas.  P.  J..  and  Sevilla.  C.  L.  :  Epidemic  retrobulbar  neuritis  in  the  Philip¬ 
pines  during  Japanese  occupa,;.’r'  .\m.  J.  Ophth.  30  :  698-704.  Jun  1947. 

”  Keys.  A.  :  Human  starvation  and  Its  eonsequences.  J.  Am.  Oietet.  A.  22  :  582-587,  Jul  1946. 
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ment,  the  caloric  intake  was  maintained  at  a  level  sutticieidly  less  than  a  ))lanned 
energy  output  to  cause  a  steady,  progressive  loss  of  weight.  The  energy 
output  was  maintained  at  a  moderately  high  level  (IhlOO  calories).  Protein 
intake  was  minimum  (40  gm.),  but  animal  protein  was  very  low,  possibly 
inadequate  in  amino  acids.  Other  nutrients,  vitamins,  and  minerals  were  at 
levels  judged  to  be  minimally  adequate.  After  an  initial  ])eriod  of  adjust¬ 
ment  the  subjects  were  maintained  on  this  regime  for  some  to  4  months.  Py 
this  time  all  had  been  reduced  to  a  severe  stage  of  starvation,  and  restoration 
was  accomplished  by  successive  increments  of  food  in  a  manner  designed  to 
simulate  relief  dietaries. 

The  results  of  these  e.xperiments,  in  addition  te  providing  much  new  data 
on  the  physiology  of  such  starvation,  are  of  particular  interest  in  comj)arison 
with  the  starvation  observed  in  Allied  and  enemy  prisoners  of  war,  civiliaii 
inmates  of  prison  and  detention  camps,  and  the  general  civilian  populations. 
As  in  most  of  these  latter  examples,  the  outstanding  deficiency  disease  was 
starvation  (loss  of  weight)  and  loss  of  muscle  tissue,  presumably  reflecting  at 
ledot  a  relative  protein  deficiency.  Evidence  of  other  deficiencies  were 
uncommon  and  minor  in  degree.  Among  the  outstanding  changes  in  both 
groups  were  the  pigmentation,  the  loss  of  body  hair,  edema,  bradycardia, 
hypotension,  and  muscular  weakness,  particularly  tiiat  related  to  sustained  or 
rapidly  repeated  acts.  Changes  in  the  emotions  and  psyche  with  a  trend  to  the 
so-called  psychoneuroses  were  observed.  Rehabilitation  was  slower  than 
might  have  been  expected  if  all  effects  are  included,  and  the  most  rapid  and 
desirable  rate  of  recovery  required  large  feedings.  There  was  some  tendency 
to  overweight  with  recovery.  These  studies  have  added  much  to  the  knowl¬ 
edge  of  the  effects  of  starvation. 


CHAPTER  VI 


Preventive  Psychiatry  During  World  War  II 

Marvin  E.  Perkins,  M.  D  * 

At  the  outset  of  World  War  II  the  psychiatrists  in  the  United  States  Army 
had  no  organized  program  of  preventive  psychiatry  or  mental  hygiene.  In 
fact,  the  years  preceding  the  war  have  been  characterized  as  being  ones  in  which 
psychiatry  was  practiced  primarily  for  purposes  of  diagnosis  and  disposition; 
furthermore,  it  was  not  until  after  the  entry  of  the  United  States  into  hostilities 
that  a  separate  hraii..li  for  neuropsychiatiy  was  established  in  the  Surgeon 
(Jeneral's  Office  in  February  It  was  not  until  another  year  had  passed 

that  an  officer  was  assigned  to  the  Neuropsychiatry  Division  of  the  Office  of 
The  Surgeon  Oeneral  for  the  purpose  of  developing  a  program  of  preventi%’e 
psychiatry.' 

The  condition  of  military  psychiatry  with  respect  to  its  preventive  orienta¬ 
tion  was  hardly  less  developed  than  that  of  the  general  practice  of  psychiatry 
in  civilian  medicine.  For  although  such  eminent  psychiatrists  as  Adolpli 
Meyer,  William  Alanson  White,  0.  Macfie  Campbell,  Thomas  W.  Salmon,  and 
Elmer  E.  Southard  had  emphasized  the  potential  value  of  the  w'ider  application 
of  psychiatry,  preventive  psychiatry  as  such  could  not  be  regarded  as  a  clearly 
delineated  discipline.  Some  psychiatrists  were  active  in  the  mental  hygiene 
movement,  identified  with  the  National  Committee  for  Mental  Hygiene,  but 
the  greater  number  were  not  associated  with  this  type  of  psychiatric  endeavor. 

EARLY  DEVELOPMENT  OF  MENTAL  HYGIENE 

Before  attempting  to  trace  the  development  in  the  Army  during  the  war 
yeai-s  of  mental  hygiene,  or  preventive  psychiatry,  as  it  was  later  designated  by 
some,  it  is  necessary  to  review  briefly  some  earlier  applications  of  the  term 
“mental  hygiene."  Both  terms  were  expressions  which  for  most  practicing 
j)sychiatrists  had  indistinct  meanings;  at  least,  it  may  be  said  that  they  were 
subject  to  variable  interpretation. 

Deutsch  ^  has  traced  the  variation  in  meaning  of  mental  hygiene,  since  its 
introduction  in  this  country  in  184:1  by  William  Sweetser.  The  original  usage 

•Chief,  rsyrhiatrio  Services  Division,  Devnrtnient  of  PiiWic  Heiilth,  (Joverniiient  of  the  District 
of  Coliinihl.i,  r.irmeii.v  Major,  JIC,  ACS, 

‘Caldwell,  ,T.  M.  :  Orcani/.ntion  and  administration  of  nenroiKsychial r.v  in  the  Offli'C  of  The  Siir- 
tteon  General,  li)42-1947.  Mil,  Siirpeon  107  :  19-25  Jul  1950. 

=  Mennincer,  William  C.  :  Ps.vchlatry  in  a  Troubled  World.  New  York.  Macmilinn.  1!>48.  pp.  .127-2:17, 

“  Dentscli  A.  :  The  histor.v  of  mental  li.VKiene.  In  Kiinker.  II.  A.  :  One  Hundred  Years  of  American 
Psychlatr.v.  New  York,  Columbia  University  Press,  1944,  pp.  325-:i(>5. 
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was  intended  to  convey  an  approacli  to  illness  somewhat  analofious  to  the  cur¬ 
rent  concept  of  psychosomatic  medicine  or  comprehensive  medicine,  tieorge 
Cook  in  185!)  used  the  term  to  embody  the  problems  attendant  on  the  i)rotnotion 
of  mental  health  and  the  prevention  of  mental  disease.  Cook  emphasized  the 
importance  of  observations  that  the  inception  of  mental  disease  was  in  child¬ 
hood.  He  also  sinjiled  out  the  family  unit  as  the  proper  focus  for  mental 
hyjriene  measures.  Duriufr  the  Civil  War,  Isaac  Ray  issued  a  book  in  which 
he  defined  mental  hygiene  as  “the  art  of  preserving:  the  health  of  the  mind.” 
Ray's  presentation  was  one  which  attempted  to  <rive  the  individual  a  kind  of 
prophylactic  g:uidance.  In  1876  the  concept  was  expanded  by  John  P.  Gray 
to  include  not  merely  the  individual  application,  but  also  the  community  aspects 
of  mental  hviriene.  relating:  it  to  sociolofric  and  social  science  studies.  Thus, 
before  the  outbreak  of  the  Civil  War.  the  term  “mental  hygiene”  had  been  used 
for  two  quite  difi'erent  purposes:  (1)  To  define  an  approach  toward  the  under- 
.standing  of  the  etiology  of  an  individual's  illness  in  terms  of  the  whole  person 
(Sweetser),  and  (2)  to  indicate  the  practice  of  instituting  measures  in  the 
family  setting  before  illness  affected  an  individual  of  that  unit  (Cook).  These 
contributions  had  been  made  by  institutional  psychiatrists.  Interest  in  mental 
hygiene  continued  to  be  manifest  so  that  by  1880  two  other  usages  had  been 
introduced:  (3)  A  formula  for  individual  living  (Ray),  and  (4)  an  approach 
to  prevention  of  mental  disease  by  the  study  of  social  problems  and  action 
taken  at  community  level  (Gray). 

These  four  concepts,  different  in  fociis  and  emphasis,  may  })erhaps  be  con¬ 
sidered  as  phases  in  the  natural  evolution  of  the  mental  hygiene  movement. 
The  first  requirement  is  .an  awareness  by  the  physician  that  the  patient's  symp¬ 
toms  present  something  which  has  meaning  in  terms  of  the  whole  person: 
second,  that  current  unhealthy  symptomatic  rc.actions  follow  a  pattern  which 
has  had  origin  in  the  setting  of  early  family  experience;  third,  that  such  reac¬ 
tions  may  be  adjusted  for  the  better  or  avoided  by  providing  individual  guid¬ 
ance;  and,  finally,  that  such  personal  problems  have  implications  which  extend 
beyond  the  individual  patient,  affecting  the  social  group  of  which  he  is  a  part 
and  also  affected  by  measures  taken  through  the  group. 

The  first  step  is  the  inquiring  receptive  attitude  of  the  ])hysician;  the 
second,  a  conclusion  regarding  etiologj-  based  upon  observation ;  the  third,  an 
effort  at  application  of  new-found  knowledge  in  individual  treatment  based  on 
etiology;  and,  finally,  a  recognition  of  the  social  factors  and  need  for  group 
preventive  measures.  These  .steps  are  analogous  to  the  traditional  pattern  of 
the  development  of  epidemiology.^ 

Up  to  1880  there  was  no  organized  effort  among  psychiatrists  for  a  program 
of  mental  hygiene  and  no  organized  body  of  thought  which  could  be  called 


‘  Onrdon,  J.  E.  :  Evolution  of  nn  ppidemlolopy  of  health.  In  The  EpidemioloK.v  of  Health.  New 
York.  Health  Eiliieation  Ooniicll.  pp.  24  7.'{. 
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preventive  psychiatry.  However,  the  increusinfrly  comprehensive  concept  had 
made  mental  hygiene  a  subject  of  common  interest  among  psychiatrists  and 
social  workers.  The  first  mental  hygiene  organization  in  this  country  was  a 
joint  professional  undertaking  of  [)sychiatrists,  neurologists,  and  social  workers, 
called  the  National  Association  for  the  Protection  of  the  Insane  and  the  Pre¬ 
vention  of  Insanity,  which  was  established  on  1  Julj’  1880.  The  main  effort 
of  the  organization  was  not  the  prevention  of  mental  disease  but,  rather,  the 
institution  of  reform  measures  of  a  humanitarian  nature.  The  organization 
did  not  crystallize  a  “mental  hygiene*’  or  “preventive  psychiatry'*  and,  after  a 
short  controversial  existence,  disappeared  sometime  after  1886.  Twenty  three 
years  later,  the  National  (’ommittee  for  Mental  Hygiene  was  organized,  the 
result  of  Clifford  Beers'  experiences  as  a  patient  in  a  mental  hospital,  his 
account  of  those  experiences,  and  his  recommendations  for  an  organized  effort 
to  improve  the  lot  of  the  mental  patient.  The  efforts  of  this  organization  were 
of  importance  to  various  spheres  of  activity  including  the  establishment  of 
community  child  guidaiice  clinics,  in  some  ways  a  prototype  for  the  military 
mental  hygiene  clinic.® 

MILITARY  PSYCHIATRY  AND  MENTAL  HYGIENE 
BEFORE  WORLD  WAR  II 

The  Civil  War  was  a  time  of  great  ferment  for  the  Army  Medical  Depart¬ 
ment.  Many  reforms  were  needed  to  meet  the  immediate  j)roblems  of  attending 
to  the.  sick  and  wounded,  and  the  term  of  office  of  William  A.  Hammond  as 
Surgeon  General  was  marked  by  vigorous  action  in  instituting  many  of  the 
necessary  reforms.  The  important  specialty  of  neurology  had  its  beginning 
in  the  United  States  during  the  war  as  a  result  of  the  combined  efforts  of 
Hammond  and  S.  Weir  Mitchell.  The  former  authorized  the  establishment 
of  the  Turner's  Lane  Hospital  in  Philadelphia  for  the  study  of  nervous  dis¬ 
orders  and  injuries  and  the  latter  was  assigned  for  that  purpose.  The  classical 
monograph  by  Mitchell,  Morehouse,  and  Keen  *  is  an  account  of  the  neurologic 
studies  made  at  Turner's  Lane  Hospital.  These  studies  embodied  careful  clin¬ 
ical  observations  of  the  injured  nervous  system  and,  important  as  they  proved 
to  be  in  the  fields  of  neurology  and  psychiatry,  they  were  not  concerned  with 
either  of  the  concepts  of  mental  hygiene  which  had  l)een  defined  before  that 
time. 

Early  in  World  War  I,  Thomas  W.  Salmon,  uiuler  auspices  of  the  Rocke¬ 
feller  Eoundation,  stuff ied  the  experience  of  the  British  in  the  management 

••  :  Tilt*  .M«*nfally  111  in  Ain»*rlfa.  X.  Y..  Douhlptlay,  Doran,  and 

t'nmpany.  IIL’17.  p.  .S25. 

'*  Mitcljpll.  S.  W.  :  Mor«*hoiisp,  (\  H  .  jiip!  Kppii.  W.  S..  .Tr.  :  <iiunsh<»t  Wountls  and  Other  Injuries 
of  the  Nerves.  Phtladelptila.  IilppiiP'olt. 
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of  psychiatric  problems  aiul  submitted  a  report  wliich  contains  the  following 
comment :  ’ 

Althounti  it  might  be  ei»nsi<leretl  more  appropriately  under  the  heading  of  pre¬ 
vention  than  under  that  of  treatment,  the  most  important  re<’ommendation  to  be  made 
is  that  of  rigidly  exoluding  insane,  feebleminded,  p.syehopathie,  and  neuropathic  indi¬ 
viduals  from  the  forces  which  are  to  be  .sent  to  France  and  exposed  to  the  terrific  stress 
of  modern  war.  ...  If  the  iteriod  of  training  at  the  concentration  camps  is  used  for 
observation  and  examination  it  is  within  our  power  to  reduce  very  materially  the 
difficult  i)roblem  of  caring  for  mental  and  nervous  cases  in  France,  increase  the  military 
efficiency  of  the  exiteditionary  forces,  and  save  the  country  millions  of  doilars  in 
pensiotvs. 

This  recommendation,  a  relatively  minor  dictum  in  an  important, 
thorough,  and  competent  report,  niay  well  have  been  the  basis  for  the  practice 
of  diagnosis  and  disposition  referred  to  as  in  effect  during  the  interim  between 
the  two  World  Wars.  It  may  also  have  served  as  the  basis  for  the  optimistic 
opinion  prevailing  at  the  outbreak  of  World  AVar  II  that  effective  prevention 
of  psychiatric  disorders  would  be  accomplished  by  comjfetent  psychiatric 
screening.  Lt.  (’ol.  Manfred  S.  Guttmacher,  MC,  who  was  assigned  to  the 
Neuropsychiatry  Consultants  Division  during  the  latter  part  of  AVorld  War 
II,  for  the  purpose  of  providing  professional  supervision  for  the  mental 
hygiene  consultation  services,  made  the  following  observation  regarding  pre¬ 
ventive  psychiatry  during  the  First  AVorld  AVar  as  it  was  reported  in  the 
official  history ;  * 

Chapter  IV  of  the  volume  on  the  hi.story  of  neuropsychiatry  during  World  War  I 
states  that  the  cantonment  neuropsychiatrist  became  the  “guardian  of  the  mental  health” 
of  hi.s  military  organization.  When  one  reads  the  entire  chapter,  it  is  apparent  that  this 
was  in  nearly  every  instance  an  ideal  rather  than  a  reality,  since  there  was  no  formal 
organiaztion  of  p.sychiatric  facilities  that  brought  psychiatrists  into  really  close  contact 
with  enlisted  (tr  with  officer  personnel  in  the  training  camps.  It  is,  however,  clear  that 
by  the  end  of  the  First  World  War.  it  was  realized  that  the  training  camps  were  fruitful 
fields  for  the  early  treatment  of  maladju.steil  trainees  and  that  many  of  them  could  be 
prevented  from  becoming  inelfectuals.  Rut.  prevention  of  psychiatric  disorders  by 
effective  general  imioctrination  <if  the  officers  and  the  trainees  was  not  conceived. 

Psychiatry,  in  the  interim  between  the  two  AA^orld  AA’^ars,  suffered  from 
several  conditions.  It  lacked  public  acceptance  and  understanding  to  a  large 
degree.  As  a  specialty,  it  tended  to  be  isolated  from  the  general  practice  of 
medicine  and,  as  specialists,  p.sychiatrists  had  relatively  little  professional 
stature  among  other  members  of  the  medical  profession.  It  was  primarily 
interested  in,  if  not  preoccupied  by,  the  problems  of  treatment.  Little  sub¬ 
stantial  knowledge  had  been  accumulated  by  psychiatri.sts  on  problems  related 

'  .Snliiion.  T.  W.  :  The  care  ninl  treatment  <>f  mental  diseases  and  war  neurosis  ( siieii  shock  I 
in  the  British  .\rni.v.  In  Me<iicai  itepartment  of  the  I'liited  States  .\rm,v  in  the  Wori(i  War.  Wash- 
Inuton,  (Jovernnient  PrintiiiK  Office.  1!>29.  vol.  X.  p|i.  497-  529. 

^  (iuttmaciier,  M.  S.  ;  Arin.v  consuitatioii  services  (meutai  liyttieiie  ciinicsi.  .Vm.  J.  I’sychiat. 
192:  7.95  748.  .May  194(5. 
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to  selection  of  men,  occupational  classiticaf  ion  anti  placement,  or  the  prevention 
of  j)sychiatric  tlisability.’*  In  such  circumstances  and  without  an  adequately 
orfjunized  Ixxly  of  information,  it  is  not  surprisin^r  that  there  were  no  well- 
formulatetl  plans  for  the  •ii)plication  of  psychiatry  to  the  practical  problems 
encountered  in  the  military  sei  vice.  As  a  further  handicap,  many  psychiatrists 
were  either  not  accustomed  to  collaborative  etl'ort  with  clinical  psychologists 
and  psychiatric  social  workers  or  were  a<  tually  unaware  of  the  potential  value 
of  mutual  participation. 

To  recount  the  develo[)ment  of  preventive  psychiatry  tluring  World  War 
II  is  to  trace  the  changes  in  responsibility  and  utilization  of  three  professionally 
allied  disciplines:  psychiatry,  clinical  psychology,  and  psychiatric  social  work. 
Psychiatrists,  at  the  inception  of  the  war,  were  predominantly  engaged  in  diag¬ 
nosis  and  disposition  in  hospitals  and  induction  stations:  psychologists  were 
utilized  in  personnel  work  as  officers  of  The  Adjutant  General's  Department, 
but  were  not  used  in  clinical  activity:  psychiatric  social  workers  had  no  com¬ 
missioned  or  enlisted  status  at  all  in  their  professional  capacity.”  Each  of  these 
professions  came  to  be  employed  in  significantly  new  roles  for  the  military 
service  during  the  course  of  the  war.  The  remarkable  transition  in  the  military 
roles  of  the  psychiatrist,  clinical  psychologist,  and  psvchiatric  social  worker 
took  place  largely  in  the  training  centers.  Ir  was  in  the  training  centers  that 
the  members  of  these  professions  became  integrated  into  the  effective  military 
p.sj'chiatric  team.  The  organized  unit  which  resulted  in  this  setting  came  to 
be  known  as  the  mental  hygiene  consultation  .service:  and  here  the  practice  of 
psychiatry  in  this  setting  came  to  be  considered  as  preventive  psychiatry.  For 
purposes  of  following  the  development  of  preventive  psychiatry  in  World 
War  II,  this  account  will  deal  almost  exclusively  with  development  in  the 
training  center  setting. 

DEVELOPMENTAL  PHASES  IN 
REPLACEMENT  TRAINING  CENTERS 

It  may  facilitate  a  review  of  the  development  of  preventive  psychiatry  in 
the  training  centers  to  divide  the  period  into  four  transitional  phases.  Because 
the  growth  of  the  different  mental  hygiene  consultation  services  showed  definite 
variations,  there  was  no  completely  consistent  developmental  pattern  in  the 
field,  although  there  were  certainly  similar  problems  to  be  dealt  with  in  each 
replacement  training  center.  The  course  of  development  of  the  individual 
unit  seemed  to  be  most  dej)endent  upon  the  psychiatrist's  previous  experience, 

"  Mfnniiic'T.  W.  C.  :  ThP  lolf  of  iisjclilatry  in  the  world  toilny.  .\in.  J.  Psychlat.  104:  155-163, 
S4-1.  1947 

''’Zciirer.  F.  :  The  clinical  psyctiolosi.Mt  in  flip  l'iiitp<l  States  .\rniy.  1953.  HD:  730  Neuro- 
psyclilatry. 

"  tl'Keefp.  D.  E.  :  History  of  paycliintric  social  work  in  World  War  II,  HD:  314.7-2. 


176 


I'KRSOXAL  HEALTH  MEASI  HES  AM)  IMMI  NIZATIOX 


his  roinprehension  of  tlie  {)roblenis  to  be  met,  his  [)referen(‘e  in  formulating  a 
plan  commensurate  with  his  own  abilities,  his  capacity  to  interpret  these 
matters  to  command,  and  his  ability  to  enlist  the  support  of  command  in  trans¬ 
lating  the  whole  into  effective  action.  Because  of  the  importance  of  the  indi¬ 
vidual  in  establishing  a  mental  hygiene  consultation  service,  the  developmental 
pattern  at  a  given  post  was  likely  to  be  distinctly  different  from  that  of  another 
only  a  short  distance  away.  One  consequence  of  such  variation  was  that  in 
practice  some  part  of  the  field  was  consistently  ahead  of  official  directives  con¬ 
cerning  nearly  everything  which  finally  became  e.stablished  as  approved  policy. 
'VVlien  official  policy  was  published,  that  part  of  the  field  which  had  lagged 
behind  the  others  in  development  tended  to  be  brought  up  to  the  standards  of 
the  more  advanced  practices  as  apjii'oved.  For  these  reasons  the  phases  which 
will  be  described  are  arbitrarily  fixed  to  reflect  the  principal  emphasis  of  the 
time  as  contained  in  official  directives. 

Classification  Phase 

The  initial  phase  may  be  called  the  “Classification  Phase”  in  which  the 
primary  interest  was  in  getting  the  right  man  promptly  into  training  for  the 
right  job  with  the  least  waste  of  time  and  money.  This  phase  began  during 
the  mobilization  period,  Wfore  our  entry  into  active  ho.stilities,  and  was  carried 
on  for  the  most  part  by  psychologists  and  classification  specialists. 

One  of  the  early  steps  in  the  development  of  consultation  services  for 
replacement  training  centers  was  initiated  on  13  December  1940  when  The 
Adjutant  General  sent  a  letter  to  the  chiefs  of  arms  and  services  proposing  that 
the  Adjutant  General's  Office  undertake  the  following ; 

1.  Attempt  to  locate  Reserve  officers  qualified  in  the  testing  field  to  permit 
assignment  of  one  such  officer  to  each  replacement  center  after  attendance  at  the 
replacement  center  school. 

2.  Request  an  increase  in  commissioned  officer  quotas  for  each  center,  stating 
that  G-1  and  G-3,  informally,  had  indicated  a  favorable  disposition  toward 
an  increase  in  authorized  strength  for  this  purpose. 

The  letter  pointed  out  that  selectees  who  reported  to  replacement  centers 
from  reception  centers  would  have  received  an  initial  classification,  including 
General  Classification  Test  lA.  However,  it  was  anticipated  that  considerable 
reclassification  would  be  needed  during  the  period  at  the  replacement  center 
and  it  was  considered  that  the  services  of  })sychologists  who  could  administer 
and  evaluate  various  aptitude  tests  would  be  useful  in  selecting  students  to 
attend  various  courses.  The  letter  cited  the  earlier  favorable  experience  of 
the  Air  Corps  in  selecting  students  for  the  technical  school  at  ('hanute  Field, 

Ltr,  T.\r,  to  Chiefs  of  Infantry,  Cavalry,  r'lehl  .\rtlllery.  Encliipers,  Signal  Corps,  Ordnance, 
Chemical  Warfare  Service.  Coast  Artillery,  QMG.  SG.  CG  .Armored  Force,  l.l  Dec  40,  sub:  .Additional 
commissioned  personnel  for  replacement  centers.  .AG  :  2I0..H  ORC. 
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llinois.  Recommendations  were  requested  as  to  whether  the  services  of  these 
pecialists  were  desirable  at  the  various  replacement  centers.  With  but  one 
xception,  all  responded  favorably  to  the  proposal.*® 

A  radiogram  was  sent  to  the  commanding  generals  of  the  nine  corps  areas 
equesting  that  they  report  names  of  available  Reserve  officers  qualified  as 
Tactical  psychologists  or  classification  experts.  These  men  were  to  attend  a 
0-day  course  of  instruction  and  then  be  assigned  to  replacement  centers.*^ 
Ls  a  result  of  this  wire,  18  officers  were  reported  to  The  Adjutant  General  as 
lOtentially  useful  in  the  contemplated  assignments,  including  5  captains,  11 
rst  lieutenants,  and  2  second  lieutenants.*® 

During  the  same  week,  a  memorandum  mentioned  that  consideration  was 
eing  given  to  the  assignment  of  a  second  lieutenant  Reserve  officer  to  one  of  the 
nfantry  replacement  ceiicers.**  This  Reserve  officer,  a  Regular  Army  master 
ergeant,  was  one  of  several  considered  for  assignment  to  the  Infantry  replace- 
lent  centers,  the  majority  of  whom  were  warrant  officers  and  sergeants  of 
he  first  three  grades  with  considerable  experience  in  administration.  The 
Ian  at  that  time  was  to  assign  8  such  officers  to  the  Infantry  replacement 
enters  as  had  been  requested. 

Thus,  in  December  1940,  at  least  20  Reserve  officers  were  being  considered 
or  assignments.  This  marks  the  first  step  in  the  direction  of  establishing  an 
gency  at  replacement  training  centers  to  assist  responsible  commanders  in  the 
ffective  utilization  of  manpower.  The  development  of  the  mental  hygiene 
onsultation  services  in  part  came  from  this  early  movement.  Of  these  officers, 
held  Reserve  commissions  in  the  Infantry,  5  in  the  Medical  Corps,  3  in  the 
'ield  Artillery,  and  1  each  in  the  Judge  Advocate  General  Department,  Advo- 
fite  General's  Department,  and  the  Quartermaster,  Cavalry,  and  Sanitary 
'orps. 

The  Adjutant  General  conducted  the  80-day  course  of  intensive  instruction 
acting  in  January  1941.  It  covered  the  procedures  of  personnel  administra- 
on  with  particular  reference  to  replacement  centers.  After  attendance  at 
le  school  **  these  officers,  who  included  practical  psychologists,  classification 
tperts,  and  other  administrative  officers,  went  on  to  their  variously  assigned 
osts  where  some  were  assigned  as  classification  officers. 

”  I.tr,  Chief  of  Cavalry  to  TAO,  17  Dec  4ft.  recom memled  that  the  aaslcrnnieiit  of  auch  peraonnel 
not  considered  for  the  Cavalry  Replacement  Center  because  .  .  It  would  appear  that  the 
rvlces  of  a  i)racticnl  psycholoRlst  would  be  confined  to  asslstiuc  In  the  selection  of  Individuals 
tended  for  horse  elements  and  those  intended  for  motor  elements,  which  can  be  accomplished  satls- 
ctorily  from  individual  classification  cards."  .AG  :  210.31  OKC. 

“  Radio,  TAG  to  CG  each  CA,  13  Dec  40.  AG  ;  210.31  ORC. 

This  does  not  Include  Second  and  Fourth  Corjis  Areas  whose  responses  were  not  on  file  with 
e  others. 

Memo.  TAG  to  Chief  of  Infantry,  17  Dec  4ft.  AG  ;  210.31  ORC. 

'■The  trainlnir  of  commissioned  classification  officers  preceded  the  formal  oritanlzatton  of  The 
Ijutanf  General's  .School  which  was  accom|dlshed  on  13  .lime  41.  Hist  Div  WDSS. 
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The  Engineer  Replacement  Training  Center  at  Fort  Leonard  Wood,  Mis¬ 
souri,  received  one  of  this  first  group  of  oflicei’s  assigned  to  replacement  training 
centers  for  the  purpose  of  supplying  expert  guidance  in  the  fields  of  classifica¬ 
tion  and  personnel  counseling.  This  officer  (1st  Lt.,  ACD,  later  Maj.,  MAC, 
Francis  P.  Wickersham)  was  assigned  first  as  a  classification  officer,  but  on 
3  December  1941  he  was  relieved  of  this  duty  and  designated  as  psychologist 
to  the  Engineer  Replacement  Training  Center.  Thus  was  established  the  Office 
of  the  Personnel  Consultant,  as  a  branch  of  the  Personnel  Division.  This 
officer  was  charged  with  the  tasks  of — 

1.  Selecting  men  for  special  training. 

2.  Maintaining  a  check  upon  individual  progress  while  in  special  training. 

3.  Advising  as  to  the  suitability  for  transfer  of  each  man  to  the  regular 
training  company. 

4.  Recommending  separations  from  the  service  under  Army  Regulations 
(AR)  615-360,  section  VIII. 

The  last  function  was  an  important  one,  initially,  for  it  was  the  personnel 
consultant  upon  whom  the  major  responsibility  rested  for  such  recommenda¬ 
tions.  He  soon  sought  the  assistance  and  advice  of  psychiatrists  in  formulating 
such  recommendations  for  discharge.  Inasmuch  as  a  psychiatrist  was  not 
immediately  available  for  assignment  to  the  Engineer  Replacement  Training 
Center,  arrangements  were  made  for  consultations  to  be  accomplished  by  the 
staff  at  the  hospital.^®  The  wisdom  of  mutual  effort  in  this  area  of  activity  was 
later  to  become  generally  recognized  by  making  psychiatrists  available  for 
assignment  to  headquarters  of  each  replacement  training  center.  The  basic 
directives  during  this  period  were  concerned  with  establishing  the  necessary 
military  occupational  specialties’®  and  outlining  the  functions  required  to 
accomplish  the  mission  of  proper  classification  and  assignment.  Although  the 
planning  for  this  type  of  activity  preceded  our  entry  into  hostilities,  the  com.- 
prehensive  regulation  was  not  published  until  May  1942.“ 

Classification  was  considered  to  be  a  means  which  would  facilitate  the 
placement  of  individuals  in  assignments  which  would  be  of  most  value  to  the 
military  service.  This  would  expedite  unit  training  by  proper  utilization  of 
various  abilities  and  skills  of  the  individuals.  The  anticipated  objective  was 
to  be  a  substantial  contribution  to  the  production  of  an  efficient  combat  or 
technical  team  in  the  shortest  possible  time. 

The  primary  objective  in  replacement  training  centers  as  explained  in 
AR  615-28  was  to  assign  each  man  properly  to  the  type  of  training  which  he 
could  best  absorb.  This  was  to  be  accomplished  in  the  classification  section  by 


Davldoff.  E.  :  A  summary  of  the  history  and  the  program  of  the  personnel  consultation  service 
at  Fort  Leonard  Wood  ASFTC.  HD :  730  Neuropsychiatry. 

1*  (n  WD  Clr  12.  18  Jan  41.  (2)  WD  Clr  269.  26  Dec  41. 

»>AR  615-28,  28  May  42. 
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•sonnel,  olBcer  and  enlisted,  who  had  either  |)syehologi(.al  or  ])ersonnel 
ining,  or  both. 

The  testing;  pro^jram  desi<;ned  to  furnish  an  estimate  of  a  man's  ability, 
hided  the  Army  General  Cla.ssi  heat  ion  Test,  the  nonlanfinajre  test  2  abc, 
de  tests,  aptitude  tests,  and  individual  tests.  The  latter  were  to  be  given 
required  to  the  men  wiio  were  unable  to  adjust  to  the  Army  without  assist- 
‘e  because  of  a  low  mental  ability.  It  was  pointed  out  that  such  individuals 
y  have  been  adjusted  to  a  stereotyped  mode  of  civilian  living,  but  upon  entry 
o  Army  life  tliey  experienced  difficulties  because  of  the  sudden  change.  The 
lividual  testing  of  these  men  was  to  be  accomplished  only  by  a  personnel 
isultant,  because  the  result  of  such  testing  would  be  a  factor  in  determining 
ether  the  man  would  be  considered  suitable  for  military  service  after  train- 
'  in  the  special  training  unit,  or  whether  di.scharge  from  the  service  should 
effected  without  benefit  of  such  training  efforts. 

The  function  of  the  special  training  unit  was  to  instruct  enlisted  men 
o  were  not  immediately  suited  to  assimilate  regular  basic  training.  Indi- 
luals  who  were  found  in  the  course  of  regular  training  to  require  special 
istance  were  assigned  to  the  unit.  This  group  included  the  illiterates,  non- 
glish-speaking  enlisted  men,  and  slow  learners.  Two  other  groups  could 
assigned  also — the  emotionally  unstable  and  those  physically  unable  to 
•ry  out  assigned  duties. 

It  was  pointed  out  in  the  regulation  that  personnel  in  this  unit  would  have 
be  carefully  selected  for  interest  in  the  ty|)e  of  work  of  the  unit  and  interest 
the  individuals  who  required  such  training.  The  only  mention  of  the  use 
psychiatrists  was  in  connection  with  their  possible  utilization  in  the  special 
ining  units:  “A  personnel  consultant  will  be  assigned  to  each  special  train- 
;  unit  and  use  will  be  made  of  psychiatrists  or  neuropsychiatrists  who  may 
assigned  to  the  replacement  training  center.*’ 

At  Fort  Monmouth,  New  Jersey,  1st  Lt.  (later  Maj.)  Harry  L.  Freedman, 
was  assigned  to  duty  as  assistant  to  the  Personnel  Officer,  Headquarters, 
stern  Signal  Corps  Replacement  Training  (’enter,  on  23  December  1941. 
short  time  later  he  was  assigned  to  a  position  of  direct  responsibility  to 
commanding  general  (29  January  1942).  From  this  staff  relationship,  a 
vice  was  developed  which  was  intended  to  be  functionally  distinct  from  the 
al  services  supplied  within  the  hospital  or  as  an  outpatient  clinic  of  the 
pital.  Lieutenant  Freedman  stated  it  as  follows:^*  ‘‘Out  of  this  relation- 
p  an  organization  and  structure  was  conceived  with  functions  which  could 
utilized  as  services  to  all  sections  of  the  (’ommand.  It  was,  therefore,  pos- 
le  to  develop  a  new  resource  to  the  (’onimand,  in  a  staff  section  to  be  known 
he  Mental  Hygiene  Cnit." 


^  Freodman.  H.  L.,  ami  KiicUmor. .  M.  .I.  ;  I»pv(>ii>i)inental  history  of  the  mental  hygiene  unit  In 
.\rmy.  1946.  HD  :  V30  Neuroiisyehlatry. 

:t4C,3:i6  0--55 - 1.3 
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I’'sin^  the  staffing  patten,  of  the  connminity  psyi  hiatric  clinic  as  a  jruide, 
Lieutenant  P'reedrnan  first  obtained  the  assi^rninent  to  his  staff  of  an  enlisted 
man  who  was  a  professionally  <pialitied  psychiatric  social  worker  already  on 
duty  with  the  classiHcation  section.  This  was  probably  the  first  time  that  a 
social  worker  was  a.ssi<rned  to  perform  primary  duti.  -  of  this  profession  in 
the  Army.  The  unit  was  officially  established  at  Fort  .Monmouth  on  24  Feb¬ 
ruary  1942.  It  was  called  “The  Classification  ('linic”  which  clearly  reflects 
the  main  emphasis  of  the  period.  The  professional  triad  was  completed  15 
March  1942  when  a  qualified  clinical  psycholojrist,  an  enlisted  man,  was  assijrned 
to  the  stalf.®- 

Concurrently,  other  [)sychiatrist.s  in  replacement  trainiufr  centers  had 
been  movinfj  independently  toward  establishment  of  a  psychiatric  unit  in 
response  to  local  requirements  and  with  the  tacit  ap))rovaI  of  the  Xeuropsy- 
chiatry  Branch  of  the  Office  of  I'he  Surgeon  General. 

At  the  Engineer  Replacement  Training  Center,  Fort  Belvoir,  Virginia,  an 
outpatient  clinic  had  been  establi.died  by  Capt.  (later  Lt.  (^ol.)  Bernard  Cruvant, 
MC,  in  May  1941  to  meet  the  local  needs  for  psychiatric  services  which  could 
not  be  properly  satisfied  by  hospitalization.*-’  A  referral  procedure  was  mimeo¬ 
graphed  and  distributed  with  a  resultant  increase  in  the  number  of  psychiatric 
consultations.  Liaison  with  the  basic  training  supervisor  was  established  in 
June  1941  and  mutual  effort  was  e.xerted  toward  solution  of  a  problem  having 
to  do  with  the  training  program.  As  a  result  of  this,  a  reclassification  ques¬ 
tionnaire  was  formulated  to  assist  in  the  function  of  the  recla.^sification  board, 
of  which  the  {isychiatrist  was  a  member.  The  further  develoj^ment  of  staff 
responsibilities  and  function  in  the  training  program  was  hampered  by  the 
psychiatrist’s  assignment  to  the  .station  hospital  which  required  more  and  more 
of  his  time.  The  result  was  that  the  main  function  of  the  psychiatrist  was  as  a 
consultant  in  the  outpatient  clinic  of  the  station  hospital.  The  facility  estab¬ 
lished  at  Fort  Belvoir  was  the  first  in  the  Army  to  be  called  a  “C'onsultation 
Service.” 

At  the  Antiaircraft  Replacement  Training  Center,  Camp  Callan,  Cali¬ 
fornia,  Capt.  (later  Lt.  Col.)  Julius  Schreiber,  MC,  inaugurated  a  program  in 
June  1942  which  at  first  had  its  primary  mission  as  an  outpatient  clinic  to  keep 
down  the  number  of  psychiatric  admissions  to  the  hospital.’^®  A  realization 
that  more  needed  to  be  done  led  Caj)tain  Schreiber  to  work  out  a  program  which 


^  Spe  footnote  21.  p.  17!). 

*>Cnivant.  B.  .\.  ;  Symposium  on  p  yehlntry  !ii  tlip  Armed  Forces:  replncement  traiiiiiis  center 
consultation  service.  .\m.  .1.  Psychlat.  Do:  41-4<>.  .lul  194:5. 

See  footnote  8.  p.  174. 

*(1)  Stilwell,  L.  E..  and  Schreilier.  .1.:  Neuropsycliiatric  program  for  a  replacement  traininc 
center.  War  Med.  3:  20-29.  Jan  1943.  (2)  Schreiber.  ,1,:  I’syeholoKieal  traininp  and  orientation 

of  soldiers.  Ment.  Hyp.  28;  537-554.  Oct  1944. 
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neant  to  inform  the  soldier  on  the  issues  at  stake  and  thereby  contribute  to 
jotivation  and  morale.-’* 

iVt  the  Ordnance  Replacement  Traininjr  ('enter,  Aberdeen  Proving  Ground, 
r'land,  another  station  hospital  physician  had  concluded  that  steps  needed 
taken  to  assist  in  the  adjustme:  *^  pen  iml  <>f  the  new  soldier.  A  prop’am  of 
al  conditioning  by  means  of  lectures  was  recommended  on  15  August  1942 
aj.  (later  Lt.  (’ol.)  R.  Robert  ('ohen.  M('.  He  conducted  lectures  to  trainees 
?rsonal  adjustment  and  emphasized  the  importance  of  an  informed  group 
y  personnel  in  the  mental  hygiene  of  trainees.-' 

Meanwhile,  other  significant  develojunents  for  military  psychiatry  were 
ig  place.  In  the  Office  of  The  Surgeon  General,  establishment  of  the 
■opsychiatry  Branch  had  been  accomplished  in  February  1942  as  a  sub- 
ion  of  the  Medical  Practice  Division.  Lt.  ('ol.  (later  Col.)  Patrick  S. 
igan,  MC,  was  the  first  chief  of  the  branch.^* 

At  a  Selective  Service  seminar  for  psychiatrists  of  the  Medical  Advisory 
•d  and  the  Army  Induction  Board  on  5  April  1941,  Lt.  Col.  Madigan  had 
lasized  the  importance  of  screening: 

In  preparing  fi>r  an  adequate  defense  of  our  country  in  the  present  emergency,  it  is 
remely  im|X)rtant  that  we  exerci.se  meticulous  care  and  precaution  in  selecting  only 
se  individuals  whose  mental,  Intellectual,  and  personality  suitability  can  reasonably 
expected  to  adequately  adjust  to  the  re(iuiretnents  of  military  life,  not  «mly  for  one 
r’s  training,  hut  for  the  following  ten  yeans  as  a  reservist.  Soldiering  must  be  cen¬ 
tred  as  a  possible  vocitt’on  that  is  inherently  and  of  necessity  constricted  in  its 
uirements  and  standards.  Those  who  do  not  fit  into  this  general  pattern  because  of 
tonality  traits  or  other  indications  of  unsuitability  may  lie  quite  adaptable  to  other 
suits  in  a  civilian  status  in  our  general  plan  of  a  total- defense  of  our  country.  There 
u’ld,  therefore,  be  no  criticism  of  those  who  fail  to  meet  the  .standards  which  experience 
shown  to  be  the  best  possible  for  an  eflfective  Army. 

Te  had  concluded  with  the  following  admonition : 

The  most  important  function  of  i>sychiatrists  to  the  Advi.sory  Board  and  induction 
ters  is  to  keep  in  mind  that  the  Army  is  one  of  the  elements  of  national  defense  and 
present  mission  is  one  of  preparation  for  an  offensive-defensive  tyi)e  of  warfare.  It 
1  no  sen.se  a  social  service  or  curative  agency.  It  is  neither  to  he  considered  a  haven 
rest  for  the  wanderer  or  shiftless,  or  a  corrective  school  for  the  mi.sflts,  the 
r-do-wells,  the  feelile-minded.  or  the  chronic  offender.  Furthermore,  it  is  neither  a 
inasium  for  the  training  and  development  of  the  undernouri.shed  or  underdeveloped ; 

Schreiber,  .T,  :  Morale  aspect  of  military  mental  liyitlene.  Dla.  Nerv.  System  4  :  197-201, 
1.3, 

(1)  Cohen.  R.  K.  :  Mental  hygiene  for  the  tralne.-  method  for  fortifying  the  Army’s  man- 
•Vm.  .1.  Psychlat.  100:  62-71,  .fill  1943.  i2)  Cohen.  K.  K.  :  Factors  in  adjustment  to  Army 

plan  for  preventive  psychiatry  by  mass  i)sychotherapy.  War  Med.  o  :  83-91.  Feb  1944.  (3) 

R.  R.  :  Officers  and  their  relation  to  a  mental-hygiene  program  for  tralnee.s.  Ment.  Hyg.  28  : 
0.  Jill  1944. 

Annual  Kpt.  Meiiroii.sychlafry  Branch  SGO,  FY  1943.  III). 

Madigan,  P.  S,  :  Military  i)sychiatry.  Psychiatry  4:  22.’)-229.  May  1941. 
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nor  is  it  a  iisycliiutrio  clinic  for  the  pro|ier  adjustment  to  adult  emotional  development. 
Therefore,  there  is  no  place  within  the  Army  for  the  physical  or  mental  weakling,  the 
potential  or  prepsychotic,  or  the  behavior  problem.  If  a  person  Is  a  behavior  problem 
In  the  civilian  ctmuuunity,  he  will  most  i^ertalnly  become  a  more  intensified  problem  in 
the  Service. 

A  year  later,  Lt.  Col.  (later  Col.)  William  C.  Porter,  MC,^®  was  warning 
of  the  “danger  that  we  military  psych iatri.sts  may  become  psychiatrically  over- 
zealous  and  reject  men  who  are  capable  of  performing  satisfactory  military 
service  and  who  are  legally  liable  for  service  in  the  Army.’’  Colonel  Porter  was 
pointing  to  the  consequences  of  too  fine  a  screening  policy.  Pointing  out  the 
need  “to  take  stock,’’  he  posed  the  problem  as  follows : 

....  Should  we  become  more  zealous  in  .screening  out  potential  and  actual  mental 
risks,  or  should  we  recognize  that  there  is  a  field  of  usefulness  in  the  Army  for  some 
persons  who  have  theoretic  disqualifications?  Unfortunately,  in  our  discipline  we  have 
no  formula  which  may  be  applied  in  selection  of  mental  risks.  Each  p-sychiatrist  applies 
to  his  work  such  training,  experience,  and  aptitudes  as  he  may  possess.  He  may  have 
had  no  actual  military  experience  and  may  be  only  indirectly  aware  of  the  psychologic 
hazards  of  the  service  and  of  the  system  of  handling  problem  cases  in  a  military  organi¬ 
zation.  Unless  he  is  personally  familiar  with  the.se  factors,  he  is  apt  to  judge  a  risk 
from  the  standpoint  of  his  experience  in  nonmilitary  hospitals  or  in  private  practice. 

Colonel  Porter  formulated  the  question,  which  had  begun  to  create  doubts 
among  psychiatrists  with  regard  to  screening,  thus : 

....  Whether  the  neuropsycbiatric  examiners  have  rejected  too  many  men  who 
might  have  become  satisfactory  soldiers,  whether  by  rejecting  all  questionable  persons 
more  harm  has  been  done  them  than  would  have  occurred  if  they  had  been  exposed  to 
military  life,  whether  there  is  a  place  in  the  Army  for  certain  tyi)es  of  mental  deviants 
are  cogent  questions. 

In  April  1942  Colonel  Porter,  Chief  of  Neuropsychiatry,  Walter  Reed 
General  Hospital,  sent  a  memorandum  to  Brig.  Gen.  C.  C.  Hillman,  Chief  of 
Professional  Services,  Office  of  The  Surgeon  General,  outlining  a  plan  for 
assignment  of  neuropsychiatrists  to  replacement  training  centers.^^  This  was 
proposed  as  being  consistent  with  the  opinion  of  certain  psychiatrists  that  there 
was  a  need  to  provide  psychiatric  advice  away  from  the  hospital  setting.  The 
objectives  were  to  be;  to  assist  in  the  adjustment  of  the  soldier  to  minor 
difficulties  of  maladaptation ;  to  provide  assistance  to  the  unit  commander  by 
screening  out  “obvious  mental  defectives,  psychopaths  or  prepsychotics”  who 
presented  administrative,  disciplinary,  or  training  problems;  and  to  “sell 
practical  psychiatry  to  the  line.”  Colonel  Porter  suggested  that  men  between 
the  ages  of  30  and  40  be  specially  selected  for  this  assignment  and  be  given  a 
6-week  training  course  in  “administrative  duties,  relationship  to  the  line, 
military  orientation  and  indoctrination  in  practical  psychiatry.” 

“Porter,  W.  C.  :  Military  psychiatry.  War  Med.  2:  543-550,  Jiil  1942. 

Ibid. 

“Memo.  Lt  Col  W.  C.  Porter,  MC.  to  Brtfr  Gen  C.  C.  Hillman.  3  Apr  42.  SG  ;  211  Neuro¬ 
psychiatry. 
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Colonel  Madifran  was  favorably  impressed  by  a  report,  made  during  tlie 
month  of  June,  of  the  tirst  5  months  of  activities  of  the  classitication  unit  at 
Fort  Monmouth.  On  25  July  l!>42.  The  Surgeon  (Jeneral  recommended  that 
“(pialitied  neuropsychiatrists  be  assigned  to  headquartei-s  at  each  replacement 
training  center."  "  Tlie  Director  of  'Fraining,  Service?  of  Supply,  supported 
the  recommendation.'^^  Following  this,  The  Surgeon  (leneral  recommended  on 
20  Augus*^  •  "...  if  the  plan  is  approved,  that  the  allotment  of  officers  for 
duty  at  each  replacement  training  center  be  increased  by  one  Major,  Medical 
Corps,  to  allow  the  assignment  of  a  neuropsychiatrist.'' 

On  15  September,  the  Military  Personnel  Division,  Services  of  Supply, 
initiated  instructions  to  The  Adjutant  (ieneral  through  the  Assistant  Chief  of 
Staff,  (i-l  to  announce  allotment  of  1  major.  Medical  Corps,  for  each  replace¬ 
ment  training  center  under  the  Anr.y  (iround  Forces.^®  An  announcement  of 
a  similar  allotment  for  each  replacement  training  center  under  Services  of 
Supply  was  held  in  abeyance  because  of  im|)ending  transfer  of  allotments  under 
AR  170-10,  10  August  1942.  At  the  time  of  the  issue  of  this  authorization 
Col.  Roy  D.  Ilalloran,  MC,  had  succeeded  Colonel  Madigan.®' 

On  30  October  1942,  The  Adjutant  General  sent  out  the  following  letter 
as  a  result  of  having  received  i-equisitions  for  psychiatrists  which  had  been 
previously  authorized ; 

1.  In  (.'onnccrion  witli  your  recent  re<iuisitl<>n  for  a  neuroiwychiatrist,  it  is  intended 
tliat  this  officer  be  used  to  estaitlish  a  clinic  or  similar  setup  for  the  replacement  training 
center  in  accordance  with  the  following  plan. 

a.  The  assignment  of  neurop.sychiatrists  to  replacement  training  centers  is  intended 
to  assist  those  normal  individuals  who  may  have  correctible  maladjustments  to  Army 
service  and  to  eliminate  those  mentally  unstable  individuals  who  are  or  may  become 
a  distinct  liability  to  military  training,  discipline,  and  morale  during  the  early  weeks  of 
training. 

h.  The  general  functions  of  the  neuropsychiatrist  will  be  as  follows  : 

(1)  To  institute  an  advisory  .service,  assisted  by  a  qualified  psychologist  and 
such  other  personnel  as  may  be  made  available,  to  aid  the  newly  inducted  soldier  to 
make  a  satisfactory  adjustment  to  his  military  duties. 

(2)  To  aid.  by  professional  methods,  imlividuals  who  have  been  brought  to  the 
neurop.s.vchlatrist's  attention,  in  order  to  make  full  use  of  their  training  and  capabilities 
or  to  recommend  re'dassitication  of  those  who  are  t>elng  trained  in  a  skill  beyond  their 
capacities. 

(3)  To  study  and  rtH-ommend  reme<lial  measures  for  those  individuals  who 
manifest  behavior  problems 

I.tr.  sc;  to  I’C;  SOS.  25  Jill  42.  siili  :  .\ssi,:iinii-iit  of  psychiatrists  to  replacement  training 
centers.  SCJ  :  211  Psychiatrists. 

“Memo.  Brig  Oen  C.  R.  Hiiebner  to  .VC'ofS  for  Personnel  SOS.  12  Aug  42.  sub;  .Vsslgnment  of 
psychiatrists  to  replacement  training  centers.  SG  :  211  Neuropsychiatry. 

“  .Mpnio.  I.t  Col  P.  A.  Pailen.  MC.  to  I>lr  MU  Pers  SOS.  20  Aug  42.  SG  ;  211  Neuropsychiatry. 

.Memo.  Dir  MU  Pers  SOS  to  SG.  Ill  Sep  42.  sub:  Assignment  of  psychiatrists  to  replacement 
training  centers,  SG  :  211  Neiiroiisychlatry, 

See  footnote  28.  p.  181. 

»•  I.tr.  TAG  to  CGs  various  Replacement  Training  Centers.  30  Oct  42,  sub  :  Assignment  of  neuro- 
Iisychlatrists  to  reiilacenient  training  centers.  .\G  :  210.31. 
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(4)  To  recommend  for  iiuuiediute  discharge  from  the  service  such  men  who, 
because  of  mental  or  emotional  factors,  cannot  function  adequately  or  who  present  a 
hazard  to  the  other  men. 

(5)  To  develop  a  liaison  with  line  and  medical  officers  for  the  purpose  of 
instructing  and  developing  a  Itetter  un<ierstanding  of  the  principles  of  mental  hygiene  as 
applied  to  the  military  .service. 

(6)  To  aid  in  the  morale  program  of  the  station  by  the  use  of  the  neuropsychia- 
trist's  si)eciallzed  training  and  knowledge. 

c.  Individuals  will  be  referred  to  the  neuropsychiatrist  through  the  classification 
officer  by  any  one  of  the  following : 

(1)  Staff  sections. 

(2)  School  directors. 

(3)  Chaplains. 

(4)  Company,  troop,  or  battery  commanders. 

(5)  Provost  Marshal. 

All  requests  for  action  of  the  neuropsychiatrist  will  contain  or  be  accompanied  by 
a  statement  of  the  reasons  therefor. 

d.  The  neurop.sychiatrist  will  recommend  disposition  of  the  cases  referred  to  him 
l)y  any  one  or  a  combination  of  the  following  methods : 

(1)  Re<-lassiflcation,  where  consideretl  advisable. 

(2)  Special  programs,  corrective  in  character,  cooi)erntlvely  developed  through 
conference  with  school  director.s,  company,  troop,  or  l)attery  commanders,  staff  sections, 
and  others. 

(3)  Psychiatric  observation  and  treatment. 

(4)  Recommend  admission  to  hospital  with  view  to  discharge  on  Certificate  of 
Disability  for  Discharge  because  of  disability  (within  this  category  are  psychotics,  severe 
psychoneurotics,  epileptics). 

(5)  Recommend  disposition  by  a  Imard  of  officers  convened  under  Section  VIII, 
AR  615-360  (within  this  category  are  psychopathic  individuals,  mentally  deficient,  chronic 
alcoholics,  drug  addicts). 

€.  Cases  sche<luled  for  action  by  boards  of  officers  will  be  handled  as  provided  by 
pertinent  regulations. 

2.  It  has  been  drawn  to  the  attention  of  this  office  that  certain  replacement  training 
centers  already  have  similar  facilities  established  which  are  operating  satisfactorily. 
The  special  Importance  of  this  service  during  this  critical  training  period  and,  therefore, 
the  necessary  careful  selection  of  personnel,  cannot  be  overemphasized.  Since  there 
is  a  shortage  of  officers  with  a  suitable  background  for  this  duty,  it  is  desired  that 
duplication  of  experienced  officers  be  avoided. 

3.  In  view  of  the  above,  it  is  requested  that  The  Surgeon  General  will  be  informed, 
as  early  as  is  practicable,  with  the  following  information  : 

a.  Whether  or  not  a  similar  .servh'e  is  now  functioning  under  a  neuropsychiatrist 
at  your  Installation. 

b.  The  names  and  qualifications  of  the  neuropsychiatrists. 

c.  A  recommendation  as  to  the  desirability  of  transferring  that  officer  to  fill  the 
vacancy. 

This  letter  may  be  considered  to  mark  officially  the  end  of  the  classification 
phase.  From  the  foregoing  account,  it  is  seen  that  individual  psychiatrists  had 
already  exceeded  the  bounds  of  classification  and  were  performing  some  of  the 
functions  outlined  in  the  above  letter.  However  advanced  the  application  of 
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psyohiatry  was  in  certain  portions  of  the  Held,  military  psychiatry  at  large  was 
not  yet  ready  to  exploit  immediately  the  broad  area  of  responsibility  and 
activity  as  encon  -ed  in  this  letter.  A  part  of  the  difficulty,  no  doubt,  rested 
with  the  tradif  'si.stance  of  the  military  to  innovations:  part  was  lack 

of  understandii  -ychiatrists  as  to  how  to  apply  clinical  experience  in  this 

broad  way.  Doubtless,  also,  there  we  some  reluctance  on  the  part  of  psychia¬ 
trists  to  give  up  the  illusion  of  screening  as  the  best  contribution  which  psy¬ 
chiatry  could  offer.  For  although  there  was  growing  coitcern  that  psychiatry 
had  failed  at  induction  centers,  it  might  yet  succeed  in  screening  at  the  next 
point  of  contact  with  the  soldier — a  better  screening  process  might  be  accom¬ 
plished  at  the  replacement  training  center. 

Notwithstanding  the  doubts  of  some  experienced  ))sychiatrists,  the  wis¬ 
dom  of  careful  selective  screening  grasped  the  imagination  of  many  and  was 
a  significant  factor  which  had  led  to  the  assignment  of  psychiatrists  to  replace¬ 
ment  training  centers.  In  fact,  to  the  new  Chief  of  the  Neuropsychiatry 
Branch,  Office  of  The  Surgeon  General,  Col.  Roy  D.  Halloran,  screening 
appeared  to  have  accomplished  almost  '  at  had  been  expected  in  October 
1942 

N>urop.sychiatric  screening  has  been  de.el  '  a.t  iiuluction  centers  to  a  far  wider 
degree  than  during  the  last  war.  and  neurops.vci, nitric  lervice  at  this  point  is  considered 
of  paramount  imtiortance,  however  tedious  and  dein.  uding.  In  .spite  of  the  relatively 
large  and  ne<‘essarily  rapid  mobilization,  evidence  alreadv  indicates  that  a  greater 
percentage  of  jwitential  neuropsychiatric  mi.sflts  liave  been  prevented  from  entering  the 
arm'  d  forces  than  during  a  comparable  period  in  the  last  war. 

He  cited  a  need  for  a  second  echelon  of  screening  to  provide  for  the  elim¬ 
ination  of  those  who  had  been  missed  at  the  induction  centers:^ 

It  is  inevitable  that  under  the  most  exacting  examination  possible  some  will  *.e 
missed.  An  attempt  must  be  made  to  weed  these  out  during  the  training  period,  /c- 
cordingly,  steps  have  been  authorized  already  to  jilace  well  qualified  neuropsychiatrists 
on  the  staff  of  replacement  training  cvnters.  The  soldier  after  induction  ^ws  to  a 
reception  center  and  .spends  anywhere  from  a  few  hours  to  a  few  days  becoming  orie.?\ted, 
getting  his  uniform  and  going  through  certain  forms  of  introduction,  and  then  proceeds 
to  the  replacement  training  center.  Here  for  the  first  time  the  problems  incident  to  the 
new  life  in  the  Army  begin  to  appear.  The  function  of  the  psychiatrist  at  the  replace¬ 
ment  training  center  will  be  concerned  with  adjusting  normal  individuals  and  detecting 
and  eliminating  the  mentall.v  unstable  who  are  or  may  become  a  distinct  liability  to 
military  training,  di.scipline  and  morale  during  the  early  weeks  of  training. 

This  was  reiterated  again  approximately  6  months  later  by  Colonel  Hal¬ 
loran  and  Lt.  Col.  Malcolm  J.  Farrell,  MC,  at  the  99th  Annual  Meeting  of  the 
American  Psychiatric  Association  in  May  1943.^*  Maj.  (later  Lt.  Col.)  John 

*  Halloran,  R.  D.  ;  Presentation  of  tlie  subject  of  Syniiioslum  II.  In  Sladen.  Frank  J.  :  Psychiatry 
and  the  War.  Springfield,  Charles  C  Thonia.i,  194.1.  pp.  421-4.11. 

«  Ibid. 

•'  Halloran.  R.  I).,  and  Farrell.  M.  J.  :  The  function  of  neuropsychiatry  In  the  Army.  Am.  J. 
Psychlat.  100;  14-20.  .Ini  1041. 
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W.  ApjH'l.  M(\  !is<rilK‘s  tlu‘  di'lny  in  m-o^nizinfX  tho  ext^'nt  of  .1  o  proMeni 
as  beinj;  mainly  duo  to  tho  absonoo  of  roliablo  Hjrurosd- 

Tho  diffioultios  ill  this  mattor  woro  roportod  in  duly  l!>4d  : 

Kflforts  have  1)o*mi  iiiado  to  itiiprovc  soroi'iiiiiK  at  iiKliictioii  and  traiiiiiiK  contors. 
At  tlio  iiidnction  <onl«'rs  larm*  luindtors  of  mon  art*  jinna'ssod  as  rapidly  as  possitdo. 
Hut  tho  tiino  for  oxaiuiuation  is  (041  slmrt  ;  psyidiiatrists  lack  ad(a|ual<‘  hack>;round 
iiiforinatlon  on  tlu>  nn>n  ;  ainl  psjaddalrlsts  aro  scarce.  All  lhi>so  prohUuns  have  hoon 
faced  frankly,  aiul  a|ipr4>priat4‘  in4‘asiires  institut4-d.  Hut  in)  ti'st  yet  d»‘vis(>d  is  s)) 
IH'rf)^'!  that  it  can  (hUts-i  all  tin*  iKsyclnipaths  and  p)>tiMilial  i).syi-hont>uroli)‘  individuals 
4)n  brief  examination.  If  a  S4'reen  wen*  tinht  enough  t))  eliminate  anyhtaly  who  might 
I)oe<sihly  (U'ceh)])  a  nerv4)Us  hr<‘)ikilown.  it  wo\thl  In*  so  tight  as  to  4‘liniinate  nearly 
everybody. 

A  sn'oud  screening  jirocess  is  m>\v  inslituti>d  at  tin*  K4‘plac»*nient  Training  (’enters. 
There,  a  traim‘d  staff  of  p.sja-hiat fists,  iisychologists.  and  ])sychiatric  social  \V4)rkers. 
cooiH*rating  witli  line  ollic4*rs.  4-haplains  and  ot tiers,  furlln*r  oh.serve  the  newly  inducted 
soldier. 

From  tho  foioffoitto,  it  is  clotir  that  thoro  was  stroiio  inipottis  for  assi<rninj; 
psj’chiatfishs  to  fophiooinout  tiaiiiin^  oontors  for  what  was  oonsidorod  to  ho  a 
need  for  moro  soroonino  of  iinpromisini;  individuals. 

Psychiatric  Screening  and  Consultation  Phase 

The  second  {diaso  hrottjfht  psychiatrists  into  collabofiition  with  the  j)sy- 
cholojfists  and  classitication  specialists.  In  certain  instances  competition 
vatUer  than  collaboration  resulted.  'I'his  was  umloubtedly  l>ecnnse  of  over- 
lappinj;  areas  of  responsibilities  outlined  in  The  .Vdjutant  (Tonerars  letter  of 
*‘10  October  1042  quoted  above  and  AH  6ir>-*2S.  In  most  ca.ses,  this  was  satis¬ 
factorily  resolved  jit  the  local  level  without  Inmetit  of  clarifyin^r  diiTctivovS  from 
the  War  Department.  The  followinij  letter  illustrates  that  there  were  still 
ambijroities  2i4  years  later:  ” 

I  am  onclo.'iing  a  copy  of  our  now  SOP  whii-h  came  out  ,vest4*rday  as  a  result  of 
further  confer»*nce  with  the  (’.  O.  ami  is  the  I’ulinination  of  nine  months  of  interpretation 
of  the  function  of  a  Mentai  Hygh*iie  division,  tlie  administrative  kt'.vnote  of  which  has 
been  differentiating  its  function  from  that  of  the  (’lassitication  and  I’ersonm*!  Con¬ 
sultant’s  suhsei'tion  of  the  Personnel  Pivision.  In  this  ri'sja'ct  WP  Cir  81  heiped  define 
Isith  the  administrative  and  fum-tional  ndationship  of  tins  Pivision  to  the  Command. 
This  SOP  now  clears  ui)  the  anoimil.v  4)f  having  two  Consuitation  Services  existing  side 
by  side  with  overlai)t)ing  resiaaisibility. 

Duriu"  this  period,  the  fnnctitm  of  the  })sychiatrist  was  initially  to  Ite  the 
prevention  of  psychiatric  casualties  by  a  |)roce.ss  of  eliminatitifr  individuals 
during  training  who  would  not  be  likely  to  serve  jtroHtably  in  the  military 

.\|>I))*1.  .1.  W.  :  Cnns)*  tUDl  prevt'iition  of  ps.vi-tdiitric  4ll»i>r(l4*rs  in  the  f.  S.  .Vriiiy  In  Wnrl<l  War  II. 
HI):  314.7  g. 

“Anninil  Kjit.  S(J.  FY  11»43.  Ul». 

“  t.tr,  MnJ  It.  I..  Fr4*4*iliiinn.  Mfiilal  H.vgli’in*  |)lv  .\SKTC.  Cainp  IManclic.  I.a.,  In  Maj  M.  S. 
Uiittninf'InT.  SUO,  18  .\pr  4.').  III>:  730. 
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service.  This  was,  in  essence,  the  type  of  activity  that  Maj.  Thomas  W.  Salmon, 
MC,  had  recommended  in  his  report  in  1918. 

This  phase  began  during  a  period  when  an  increasing  awareness  was 
developing  that  two  important  tools  were  not  accomplishing  the  hoped  for 
results  in  meeting  the  manpower  problem.  Reaction  against  the  classification 
and  assignment  system — ‘‘vocationalism” — mounted  during  1942  in  the  Army 
Ground  Forces  because  under  the  system  a  disproportionately  large  number 
of  men  in  the  lower  mental  groups  were  being  assigned  the  combat  arms  for 
training.'^  This  produced  many  problems  in  the  training  situation  in  which 
psychiatric  knowledge  was  deemed  to  be  of  value  and,  in  some  measure,  helped 
to  create  a  receptive  attitude  in  the  Army  Ground  Forces  command  toward 
establishment  of  the  position  of  a  staff  psychiatrist.  At  the  same  time,  realiza¬ 
tion  grew  that  psychiatric  screening  as  it  was  being  performed  at  the  induction 
stations  would  not  alone  accomplish  the  objective  of  prevention  of  psychiatric 
disorders  and  that  psychiatrists  could  not  be  expected  to  eliminate  all  potential 
psychiatric  casualties  at  the  induction  station.  Without  any  intent  to  mini¬ 
mize  the  enormity  of  the  task  which  was  attempted,  or  reflect  discredit  upon 
those  who  labored  conscientiously  at  it,  it  must  be  recorded  that  psychiatric 
screening  at  induction  failed  as  a  primary  method  of  preventing  the  great 
majority  of  losses  caused  by  psychiatric  disorders.  Although  induction 
screening  unquestionably  served  a  useful  purpose  when  individuals  were  elimi¬ 
nated  who  were  mentally  defective,  overtly  psychotic,  psychopathic,  or  severely 
psychoneurotic,  this  group  comprised  only  a  relatively  small  proportion  of  the 
numbers  who  came  to  require  psychiatric  attention  in  the  military  service.^® 

By  the  end  of  the  first  2  weeks  in  November  1942, 13  psychiatrists  had  been 
assigned  to  replacement  training  centers.  In  March  1943,  there  were  16  consul¬ 
tation  services  in  the  33  training  centers  when  Colonel  Halloran  recommended 
to  Brigadier  General  Hillman  that  such  units  be  established  in  all  replacement 
training  centers,  including  those  of  the  Army  Service  Forces.  By  the  middle 
of  May  22  replacement  training  centers  had  neuropsychiatrists  assigned  and  by 
the  end  of  summer,  all  Army  Ground  Forces  and  Army  Service  Forces  replace¬ 
ment  training  centers  had  consultation  services.^’  This  condition  did  not  per¬ 
sist,  however,  because  the  Army  Service  Forces  had  not  yet  published  a 
directive  making  mandatory  the  establishment  of  mental  hygiene  consultation 
services  in  all  Army  Service  Forces  Training  Centers.  In  this  the  Army 
Service  Forces  was  more  than  2  years  later  than  the  Army  Ground  Forces. 

“  Palmer,  R.  R. :  The  procurement  of  enlisted  personnel ;  the  problem  of  quality.  In  U.  S.  Army 
In  World  War  II.  The  .\rmy  Ground  Forces,  The  Procurement  and  Tralnlnp  of  Ground  Combat  Troops. 
Washlnjrton.  Government  Prlntlnff  Office.  1948,  pp.  1-86. 

Farrell,  M.  J. :  Psychiatric  lessons  learned  In  the  Army.  Rhode  Island  M.  J.  30:  582-586, 
Aujf.  1947. 

"  Semimonthly  Rpts,  Med  Practice  Dlv  SGO,  1942  and  1943.  HD  :  024. 
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Wiih  tht'  assignment  of  })svi‘hiatr!sts  to  re})laceinent.  training  tenters,  new 
problems  came  into  relief  which  had  not  l)een  previously  encountered.  A\Tiere 
the  development  of  such  a  facility  had  prweeded  spontaneously,  it  indicated 
a  receptive  attitude  on  the  part  of  the  command  or  medical  office’ s.  The  papers 
of  Lieutenant  Freednian,**  ("aptain  ("ruvant,^"  Major  Coheti,**’  and  (’aptain 
Scl>reil)er  indicate  the  importance  of  this  factor.  It  is  doubtful  if  such 
development  could  have  pna-eeded  without  the  wise  leadei'ship  and  support 
of  responsible  local  commanders  and  senior  medical  officers.  Such  support, 
however,  was  not  to  be  uniformly  experienced  by  all  psychiatrists  in  establish¬ 
ing  new  consultation  services. 

Other  difficulties  arose,  even  when  command  support  was  satisfactory. 
Perhaps  the  first  of  these  was  because  of  a  lack  of  clear  understanding  by  both 
commanders  (including  medical)  and  the  ])sychiatrist  as  to  the  psychiatrist’s 
place  in  the  training  situation,  what  his  duties  were  to  be,  and  how  he  was 
to  implement  them. 

Tlie  usual  assignment  priKetlure  for  the  psychiatrist  on  orders  to  ojien  a 
new  consultation  service  was  for  him  to  report  to  the  training  center  after 
spending  a  week  of  temporary  duty  at  one  of  the  established  consultation  serv¬ 
ices.  Some  were  also  briefly  seen  in  the  Neuropsychiatry  Branch  of  the 
Surgeon  General’s  Office  by  (’’olonel  Halloran.  With  an  orientation  thus 
acquired  and  armed  with  the  only  directive  pertaining  to  his  new  assigmnent, 
the  psyciiiatrist  reported  to  the  training  center. 

The  psychiatrist  assigned  to  the  Infantry  Replacement  Training  Center, 
Camp  Wolters,  Texas,  arrived  on  27  November  1942  after  having  spent  a  week 
at  the  Engineer  Replacement  Training  Center,  Fort  Belvoir,  Virginia.  He 
had  conferred  with  Colonel  Halloran  and  Colonel  Farrell  and  was  advised 
that  his  task  was  to  organize  and  develop  a  mental  hygiene  consultation  service 
for  prevention,  treatment,  and  disposition  of  maladjusted  soldiers,  l^pon 
arrival  he  was  first  assigned  to  the  special  training  unit  several  miles  from  the 
main  cajnp.  However,  within  the  same  day  he  was  reassigned  to  the  Infantry 
Replacement  Training  Outer  as  Acting  Assistant  Classification  Officer,  with 
functions  as  an  integral  part  of  the  Classification  Section.-’-  At  (hunp  Roberts, 
California,  the  psychiatrist  arrived  6  December  1942  following  1  week  of 
temporary  duty  at  Camp  Callan,  California,  Antiaircraft  Replacement  Train¬ 
ing  Center.  He  was  immediately  assigned  to  S-1  (Personnel)  at  Headquarters 
Field  Artillery  Replacement  Training  Center  and  given  a  desk  in  the  Classifi¬ 
cation  and  Assignment  Section.  During  a  period  of  orientation  to  the  organ- 

*"  Froedman.  H.  L.  :  The  .nTvtri-s  of  thi>  mllllary  nipntiU  hyiilene  unit,  .Vm.  J.  I’sychlat.  100  :  .34-40, 
Jill  104.’!. 

‘■Sop  footiiotf  J.3.  p.  180. 

Spc  lootiiolf  27  (1).  p.  181. 

.Scp  footnoto  20.  p.  181. 

Hunt.  K.  ('.  :  History  of  thi-  ronsiiltiitlon  gorvloo.  Cnmp  Woltors.  Tonns.  HO:  720  Neiiro- 
psyclilntry. 
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ization,  procedures,  and  training  of  the  replacement  training  center,  he  studied 
the  official  guide  for  the  setting  up  of  the  program;  The  Adjutant  General’s 
letter  of  30  October  1942,  subject :  ‘‘Assignment  of  Xeuropsychiatrists  to  Re¬ 
placement  Training  ('enters.'’ “  The  psychiatrists  who  were  assigned  to 
establish  consultation  services  at  North  ('amp  Hood,  Texas,®*  and  Camp 
Abbot,  Oregon,®®  also  reported  lack  of  clarity  as  to  responsibilities  and 
relationships.  The  psychiatrist  at  the  latter  camp  thought  some  advantage 
resulted  from  this  in  that  it  allowed  for  local  development  according  to  the 
mpiii*ements  and  i‘es}>onse  of  the  group  being  served.  However,  he  thought 
acceptance  of  the  services  may  have  been  delayed  by  the  absence  of  definite 
regulations. 

A  difficulty  frequently  encountered  was  a  lack  of  sufficient  personnel  to 
accomplish  more  than  a  modest  amount  of  the  program  prescribed.  At  several 
camps,  little  or  no  stenographic  help  was  available  for  a  time.  At  North 
Camp  Hood  social  histories  were  taken  by  line  officers  except  during  a  brief 
period  in  1943  when  an  American  Red  Cross  social  worker  was  assigned.  These 
line  officers  were  individuals  of  varying  skills  who  were  unassigned  for  one 
reason  or  another.  Since  they  were  rotated  every  1  to  3  months,  this  resulted 
in  unreliable  case  histories  and  demanded  continuous  effort  in  training  new 
officers  by  the  psychiatrist.  In  the  31  months  of  performance  no  enlisted 
social  worker  or  clinical  psychologist  was  available.®*  Psychiatrists  at  other 
posts  fared  better.  The  psychiatrist  at  Camp  Abbot,  and  later  Fort  Lewis, 
was  able  to  meet  the  problem  of  finding  qualified  enlisted  men  for  interviewers 
by  accepting  “near-qualified"  personnel  with  good  educational  backgrounds  and 
interest  in  the  work.  He  then  put  them  through  a  concentrated  and  personalized 
training  program  supervised  by  the  staff.  A  comprehensive  manual  of  pro¬ 
cedures  was  devised  for  reference.®^ 

This  kind  of  success  depended  upon  factors  not  always  amenable  to  the 
psychiatrist's  efforts  at  solving  his  own  personnel  problem.  As  it  was  expressed 
by  one  psychiatrist  who  had  experienced  considerable  difficulty  in  this  matter: 
“Those  consultation  services  which  have  been  able  to  build  up  to  a  satisfactory 
size  have  done  so  due  to  the  special  help  and  understanding  on  the  part  of  the 
local  commands  by  taking  {personnel  away  from  other  sections  in  the  camp.”  ®* 
Confirmation  of  this  observation  came  from  another  source:  “Throughout  its 
operation  the  MH('S  [Mental  Hygiene  Consultation  Service]  has  had  to  con- 

“  HoiiIoohp.  J.  ;  History  and  statlstloal  summary — psychiatric  service.  Field  .Artillery  Replace¬ 
ment  TralnlnR  Center.  Camp  Roberts.  California.  194.S-1944.  HD;  7.10  Neuropsychiatry. 

^  Ktalnes.  S.  H. ;  A  brief  history  of  psychiatry  at  the  Tank  Destroyer  Replacement  Training 
Center.  Camp  Hood.  Texas,  December  1942  to  July  1945.  HD:  7.10  Neuropsychiatry. 

“  Eisendorfer,  A.,  and  Fowler.  D.  D.  :  History  of  the  Fort  Lewis  consultation  service— -an  out¬ 
patient  psychiatric  clinic.  HD  :  730  Neuropsychiatry. 

■■■•  Sec  footnote  54. 

See  footnote  .IS. 

I.tr,  MaJ  G.  S.  Goldman,  MC.  Consultation  Serv  IRTC,  Camp  Wheeler,  Ga.,  to  Maj  M.  S.  Gutt- 
macher,  MC,  SGO,  19  Oct  44.  HD:  730  Neuropsychiatry. 
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sistently  borrow  men  from  other  units  because  insutiicient  pernmnel  is  allowed 
under  the  present  table  of  distribution.’"  “ 

Lack  of  space  to  establish  a  clinic  was  a  handicap  which  some  were  able 
to  convert  to  an  advantafje.  Maj.  James  Houloose,  M(',  while  at  the  Field 
Artillery  Keplacement  Training;  ("enter,  ("amp  Ko^ierts,  never  formally  estab¬ 
lished  a  separate  clinic,  but  maintained  a  desk  in  the  classification  section.  He 
utilized  willin<j:ly  the  various  orderly  rooms  for  hise.xaminationsand  interviews. 
This  allow'ed  him  to  keep  in  continuous  cotitact  with  battery  headquarters  and 
to  develop  a  working  acquaintance  with  commanders,  noncommissioned  officers, 
and  trainees  of  the  unit.s.  AVhile  he  gathered  information  of  use  in  his  function 
as  psychiatrist,  he  explainetl  his  role  and  taught  psychiatric  concepts.  This 
was  a  practical  and  effective  manner  of  continuously  orienting  battei’y  cadre.®“ 
Maj.  Robert  (’’.  Hunt,  M(",  at  the  Infantry  Replacement  Training  Center,  Camp 
AVolters,  Texas,  was  similarly  assigned  desk  space  in  the  classification  office, 
but  “conducted  a  traveling  clinic ;  interviewing  soldiei-s  ii.  six  area  dispensaries.” 
He  sjiw  the  noncommissioned  officers  and  officers  in  their  orderly  rooms  to  discuss 
individual  problems  with  a  mutually  valuable  exchange  of  information  and 
resultant  education.  He  had  appreciated  at  the  beginning  of  his  assignment  that 
he  “had  much  to  learn  about  the  Army  and  that  the  Army  had  much  to  learn 
about  psychiatry."'''  This  was  an  effective  approach  in  the  conciliation  of 
varying  view's  on  problems  of  common  interest  to  command  and  jisychiatry. 

Of  the  functions  outlined  by  the  authorizing  directive,  the  most  familiar 
one  to  most  p.sychiatrists  from  civilian  experience  was  that  of  consultation.  It 
was  also  the  function  that  was  inevitably  first  in  demand.  Being  both  most  in 
demand  and  most  familiar  to  the  psychiatrist  from  his  clinical  practice  in 
civil  life,  it  w'as  often  the  first  function  to  receive  attention.  The  accomplish¬ 
ment  of  the  consultation  function  entailed  various  operations : 

1.  Referrals:  These  came  from  the  unit  commander,  dispensary  surgeon, 
personnel  officer,  classification  and  assignment  officer,  school  director,  chaplain, 
judge  advocate,  provost  marshal,  information  and  education  officer,  special 
services  officer,  and  American  Red  ("ross  representative. 

2.  Evalitation ;  This  was  the  proceas  of  utilizing  the  professional  techniques 
appropriate  to  the  presenting  problem  and  the  individual  referred. 

3.  Reports  and  recommendat’on.s :  These  were  made  either  to  the  individual 
himself  or  to  the  interested  staff  officer  after  psychiatric  evaluation  had  indi¬ 
cated  the  advisability  or  desirability  for  cei'tain  action  to  l>e  considered  or  taken. 

4.  Followup:  This  was  the  establishment  and  maintenance  of  an  effective 
program  to  appraise  the  effectiveness  of  the  recommendations  and  tbe  progress 
being  made  by  the  soldier  after  return  to  duty. 

“  Brpwer.  K.  W’.  :  History  of  niont.lI  hycleno  oonsnltiition  sorvioo.  Infantry  .Advanced  Keplace- 
ment  Trainln,!  Center.  Camp  I.lvinitston.  Louisiana.  29  Aim  45.  HI)  :  7.S0  Neuro|)syohIatry. 

"“See  footnote  5:i.  p.  189. 

•'  See  footnote  52.  p.  188. 
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The  last  was  freciueiitly  uiuleveloiH'il  during  the  early  period  because  of  a 
lack  of  personnel  coinmensiirate  with  the  inapiitude  of  the  consultation  require¬ 
ment.  In  respon.'^e  to  this  need,  the  lU'imdpal  function  in  the  replacement 
traininjj  centers  immediately  after  establishment  of  a  consultation  service  was 
that  of  consultation  or  of  si-reeniiifr. 

The  variable  manifestations  of  failure  in  the  adjiistment  process  were  used 
as  a  basis  for  referral  for  psychiatric  evaluation.  Some  of  these  were:  com¬ 
plaints  for  which  no  physical  basis  couhl  l)e  found  on  medical  examination, 
difficulty  in  concentration  and  learnin«r,  undue  anxiety  on  the  rifle  ran^e  or 
infiltration  course,  unusual  awkwardness,  insubordination,  unfriendliness  to 
fellow  trainees,  depression,  tremulousness,  insomnia,  and  frequent  petty  mili¬ 
tary  offenses.  The  principal  purpose  in  obtaininf;  an  evaluation  was  selectively 
to  eliminate  the  potentially  maladjusted  individuals — hence  the  frequent  use 
of  the  term  screeninjj  when  consultation  was  described. 

One  of  the  difficulties  in  the  screening  at  basic  trainin<r  centers  which  psy¬ 
chiatrists  soon  experieiu'ed  was  ex{)res.sed  as  follows  by  an  officer  at  Camp  Croft, 
South  Carolina :  *■ 

....  The  grcate.st  liazard  in  the  p.«!y<‘hiatric  scmuiiiiK  of  .soldier.s  in  thcMinii.v  i.'!  that, 
once  Kiven  an  awareness  of  ttie  (»ninipresence  of  inaladiustinent.  the  inexi)ert  observer, 
in  his  eiuieavor  to  find  a  ca.se,  nia.v  make  a  ca.se.  Too  often  a  man  will  l)e  referred  to 
tliis  service  in  tlie  early  weeks  of  his  cycle  when  he  is  displayin^r  a  moderate  and  \inder- 
standahle  anxiety  which  is  indicative  <tf  notliing  more  or  less  than  his  difficulty  in 
orienting  him.self  away  from  the  home  to  the  arm.v.  For  the  military  authorities  to 
siiow  undue  concern  over  tins  serves  only  to  crystallize  a  neurotic  reaction  imttern  in 
men  who  might  otherwise  attain  an  adtspiate  adjustment. 

Experience  demonstrated  that  those  who  appeared  hopelessly  inadequate  on 
iirrival  often  were  able  to  complete  traininjr  and  were  never  seen  in  the  con¬ 
sultation  service.  Major  Hunt  at  (^amp  Wolters  described  this  type  of 
trainee :  “ 

....  The  tyi)ical  example  is  an  eighteen  .vear  old.  gr<mp  IV  on  AttVT.  He  tells 
the  ( 'la.ssitication  interviewer  tliat  he  has  always  been  weak  and  sickl.v,  that  he  can’t 
stand  crowds  or  excitement  and  is  afraid  of  guns.  On  tilling  out  the  uuestionn.tire  he 
indicates  that  there  is  a  family  history  <»f  nervous  or  mental  illness,  his  health  is  gen¬ 
erally  laior.  he  has  had  to  (piit  j(»hs  because  of  his  health,  he  is  nervous  much  of  the 
time,  does  not  like  to  mix  with  iteoph*.  cannot  work  well  when  watched,  is  bothered  by 
headaches,  dizzy  sjiells.  and  ha<‘k  trouble,  has  worri.some  problems  at  home,  thinks  his 
induction  into  the  army  was  a  mistake  and  does  not  think  he  can  become  a  good  soldier. 
This  is  all  prognosticall.v  had.  of  course,  yet  many  of  this  sort  do  finish  training. 

It  came  to  be  considered  that  most  personal  adjustment  problems  could  be 
iind  should  be  detilt  with  by  the  platoon  or  company  commander.  Such  officers 

Knuikfiirfh.  V.  I..  :  .V  brief  lilstor.v  of  the  develonnient  nml  fanctloas  of  the  consiiltatioii  service, 
IKTC.  Cnnii'  Croft.  S.  !t  I)e<’  44.  HI):  7:t0  Xeiiropsyelilntr.v. 

•"M.tr.  Mnj  K.  C.  Hunt,  MC,  H(|  IKTC.  Camp  Wolters.  Tex.,  to  MiiJ  .1.  W.  .Vppel,  MC,  SOO,  9  Nov 
4.0.  HD:  7.‘tO  Xeiirops.vctilatr.v. 
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were  assisted  by  conferences  with  the  psychiatrist  on  problem  cases.  Often  such 
a  conference  between  the  conipany  officer  and  a  member  of  the  clinic  staff  re¬ 
sulted  in  the  desired  improvement  without  the  need  for  the  soldier  to  be 
formally  referred  to  the  clinic  for  evaluation.  However,  if  initial  efforts  failed 
to  provide  the  necessiiry  solution,  the  soldier  was  referred  to  the  mental  hygiene 
consultation  service. 

Among  the  soldieis  referred  were  individuals  who  lacked  the  intellectual, 
cultural,  or  emotional  requirements  for  prompt  adjustment  to  military  service. 
In  addition  to  the  slow  learners,  there  were  individuals  who  gave  the  appear¬ 
ance  of  being  mentally  deficient,  but  who  responded  to  appropriate  training 
with  a  performance  which  indicated  that  the  basic  problem  was  not  one  of  low 
innate  intelligence,  but  rather  one  of  insufficient  previous  opportunity.  Another 
group  of  soldiers  referred  were  men  who  had  not  mastered  the  English  lan¬ 
guage.  All  of  these  individuals  were  placed  in  the  special  training  units  at 
various  training  centers.  Where  such  units  were  in  operation,  the  mental 
hygiene  consultation  service  was  presented  with  a  problem  predominantly 
related  to  the  maladjustment  of  trainees  with  defective  intelligence. 

For  some  time  following  its  establishment  at  Camp  Croft,  the  consultation 
service  functioned  mainly  as  a  psychological  screening  service  for  the  special 
training  unit.  During  this  period,  the  emphasis  in  function  was  on  psycho¬ 
metric  evaluation  and  recommendations  for  discharge  under  appropriate 
administrative  regulations.  So  long  as  the  special  training  unit  was  active, 
the  main  body  of  referrals  came  from  it  and  defective  intelligence  was  seen  as  a 
frequent  basis  for  the  maladjustment.  The  experience  of  the  psychiatrist  at 
the  Fort  Bragg  Field  Artillery  Replacement  Training  Center  w’as  similar :  ^ 

As  in  any  new  medical  setup  where  the  most  pressing  and  striking  cases  take  prece¬ 
dence  initially,  the  .severe  mental  detectives  were  the  first  to  claim  attention  and  most  of 
the  psychiatrist's  time  was  taken  up  in  the  organization  of  a  psychometric  program  and 
the  actual  giving  of  intelligence  tests.  Since  it  was  keenly  felt  that  casual  estimation  of 
mental  age  was  futile  and  misleading,  the  Replacement  Training  Center  provided  test 
materials  for  the  Stanford-Binet  Scale,  Form  L,  19.S7,  and  the  psychiatrist  proceeded  to 
weed  out  most  of  the  severe  intellectual  defect  problems  and  bring  them  to  the  attention 
of  the  Center  Keclassiflcation-Dl.spo.sltion  Board  for  discharge.  The  value  of  psychome- 
try  in  the  weeding-out  process  soon  proved  so  great  that  the  test-hattery  was  expanded 
to  include  the  1937  Stanford-Binet,  Form  M,  the  Kent  Emergency  and  the  Porteus  Mazes. 
An  attempt  to  have  la.vmen  (platoon  olHcers  and  noncommissioned  oflBcers  of  the  Special 
Training  Battery)  learn  and  administer  the  E-G-Y  was  unsatisfactory,  and  the  intro¬ 
duction  of  an  enlisted  p.sychologist  flnali.v  solved  the  p.sychometry  problem  and  enabled 
the  psychiatrist  to  devote  more  of  his  time  to  .strict  neuropsychiatry. 

With  his  full-time  assignment  to  the  replacement  training  center,  the 
psychiatrist  at  Fort  Bragg  was  able  to  extend  his  resources  beyond  diagnosis 
and  disposition.  This  led  him  into  activities  of  a  preventive  nature : 

AbraniK,  A.  I..  ;  Structure  and  functioiiH  of  a  neuropsyrhlatrlc  service  In  a  replacement  train¬ 
ing  center,  Jul  194M.  HI):  730  Neuropsychiatry  (Fort  Bragg). 

»  Ibid. 
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....  We  felt  ourselves  resp<»nsihle  for  a  “iireventlve  i>sychiatry”  wliii-h  would  prevt'tit 
those  unfit  from  getting  to  theaters  of  oi>eratlons. 

Aceeptlnp  as  its  primary  purpo.se  the  elimination  of  the  mentally  unfit  from  the 
Replacement  Training  Center  situation  .so  that  they  are  never  given  a  chance  to  hurden 
and  endanger  the  overseas  combat  units.  .  .  .  Our  secondary  purpose  has  been  to  .salvage 
as  many  cases  as  possible. 

The  prevention  was  still  one  of  screening,  however. 

Various  methods  were  devised  to  screen  the  new  arrivals.  The  screening 
process  at  the  Fort  Bragg  Field  Artillery  Replacement  Training  ('enter  utilized 
officer  and  enlisted  cadres  who  had  been  educated  to  the  problem  of  the  emo¬ 
tionally  unstable  by  a  series  of  lectures.  This  indoctrination  worked  satisfac¬ 
torily  and  helped  the  cadres  to  deal  at  first  hand  with  many  problems  in  which 
the  psychiatrist  participated  as  an  adviser  only.  Referral  was  accomplished 
by  telephone;  forms  and  questionnaires  having  been  discarded  as  unnecessary. 
At  Camp  Croft  the  basic  trainee  was  seen  soon  after  arrival  on  the  post  by 
personnel  of  th  classification  section.  This  was  primarily  to  conduct  a  voca¬ 
tional  interview,  but  the  interview  was  utilized  additionally  for  the  screening 
of  men  with  mental  disorders.  The  interviewers,  who  were  enlisted  men,  had 
been  instructed  to  refer  any  trainee  about  whom  there  were  doubts  concerning 
his  ability  to  adjust.  Trainees  so  referred  were  then  evaluated  by  the  senior 
psychiatric  caseworker  who  scheduled  appointments  at  the  consultation  service 
for  those  who  were  most  in  need  of  further  evaluation.  Generally,  these  were 
men  who  were  depressed,  acted  eccentrically,  admitted  enuresis  or  other  unde¬ 
sirable  habits,  appeared  extremely  effeminate,  or  who  claimed  to  be  conscientious 
objectors. 

An  interesting  observation  was  made  at  Camp  Wolters,  Texas,  when  a 
system  of  spotting  potential  casualties  was  begun  at  a  later  time : 

....  Early  in  our  work  with  the  method  we  were  able  to  demonstrate  statistically 
that  one  third  of  the  interviewers  were  doing  most  of  the  .spotting,  and  .some  were  doing 
practically  none.  These  data  were  given  to  the  section  chief,  and  I  never  asked  Just  how 
he  handled  it,  but  from  then  on  the  interviewers  all  sixitted  approximately  the  same 
numbers,  and  the  coverage  was  more  complete.* 

During  the  training  cycle,  any  member  of  the  training  command  staff  could 
refer  cases  to  the  clinic  for  examination.  At  Camp  Croft  the  referral  method 
found  to  be  m.ost  satisfactory  included  the  following  points : 

1.  Responsibility  for  referral  rested  with  line  officers. 

2.  The  telephone  was  tised  to  make  the  referral  because  it  was  considered 
a  most  ready  and  convenient  means  of  communication  and  was  conducive  to  a 
more  lucid  statement  of  the  problem  than  the  written  method  of  referral. 

3.  Recording  of  the  problem,  as  it  was  received,  was  accomplished  on  a  3 
by  5  card  and  entered  upon  a  daily  schedule  sheet. 

"*  Sep  footnote  p.  18S. 

See  footnote  62,  p.  191. 
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The  compiuiy  connnander  of  the  trainee  was  notified  in  every  instance 
when  a  I'eferral  had  not  originated  witli  liini.  In  some  instances,  a  soldier  came 
to  the  clinic  as  a  self-referral.  However,  the  primary  sources  for  referrals  were 
company  commanders,  dispensary  surgeons,  stall'  judge  advocates,  chaplains, 
and  the.  Red  Cross.  Cases  referred  from  the  dispensaries  were  to  have  had  a 
recent  physical  examination  prior  to  referral.  If  a  report  of  such  an  examina¬ 
tion  was  not  available,  the  psychiatrist  was  responsible  for  tlie  determination 
of  physical  status. 

Sometimes  an  elaborate  operating  procedure  wuis  prescribed  for  the  referral 
procedure.  An  example  of  ibis  is  the  first  memorandum  at  the  Replacement 
Training  Center  at  Camp  Crowder,  Missouri.  This  publication  announced 
that  a  neuropsychiatric  consultation  service  for  the  replacement  training  center 
had  been  established  on  10  June  1943.  It  was  stated  tliat  full  advantage  of  the 
service  had  not  been  taken.  This  memorandum  established  procedure  as 
follows: 

1.  Platoon  officers  were  to  interview  each  trainee  prior  to  completion  of 
the  first  2  weeks  in  the  replacement  training  center  (both  basic  and  specialist 
trainees) . 

9.  Trainees  having  Jlffi..uUy  adjusting  were  to  be  reported  to  the  company 
commander  and  a  checklist  was  provided  as  a  guide  for  determining  those  who 
required  referral  to  the  neuropsychiatric  consultation  service. 

3.  The  company  commander  was  to  interview  the  men  considered  malad¬ 
justed  or  of  dubious  value  to  the  military  service  and  submit  a  report  to  the 
director  of  personnel. 

4.  The  report  to  the  director  of  personnel  was  to  state  that  all  men  assigned 
within  the  past  21  days  had  been  interviewed  and  none  required  referral,  or  a 
list  of  those  requiring  referral  was  to  be  appended. 

6.  In  the  latter  instance,  a  memo  was  to  be  appended  for  each  soldier 
requiring  referral  stating  (a)  the  problem,  (b)  a  specific  example  of  the 
difficulties,  and  (c)  an  estimate  of  his  potential  value.  If  the  report  were  made 
on  a  soldier  in  s(wcialist  training,  information  was  also  to  be  included  con¬ 
cerning  the  progress  he  was  making  in  the  specialist  course. 

Problems  which  were  considered  a  matter  of  misassignment  were  handled 
by  the  classification  branch,  but  those  which  had  some  degree  of  personal 
maladjustment  as  well  were  referred  to  the  neiu’opsychiatrie  consultation 
service.  This  memorandum  specified  the  channels  tlirough  which  consultations 
were  to  be  sent,  requiring  an  indorsement,  with  pertinent  information,  including 
recommendations  as  to  possible  disposition,  and  provided  that  when  “neuro¬ 
psychiatric  examinatioji  reveals  tliat  reclassification  or  reassignment  will  enable 
the  enlisted  man  to  make  a  more  satisfactory  adjustment,  this  will  be  done.” 


Ht|  ASFTC,  Camp  Crowder.  Mo.  Personnel  Memo  21^,  7  Oct  43.  HD  :  730  Neuropsychiatry. 
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The  ciunbersoine  referral  system  was  (*han{?e(l  ai)proximately  a  year  later 
by  a  directive  which  provided  for  referral  ilirectly  to  the  ('hief,  Neiiro- 
psycldatiMc  (Consultation  Service,  Personnel  Division."'-’  The  referriiifj  orfian- 
i/ation  was  made  responsible  for  the  .soldier's  appearinir,  with  all  ’iis  medical 
records,  from  post  installations. 

Intake  procedure  varied  between  consultation  services,  depending;  upon 
the  available  staff.  At  (Camp  Roberts,  (’alifornia,  in  the  Field  Artillery  Re¬ 
placement  Training:  ('enter,  the  procedure  in  accomplishing;  consultations  was 
geared  to  the  psychiatrist  as  the  only  member  of  the  staff.  Requests  for  con¬ 
sultation  came  through  the  post  pei-sonnel  office  from  the  battery  commander 
or  other  individuals.  The  trainee  was  initially  interviewed  at  the  orderly  room 
of  his  organization,  where  care  was  exercised  to  make  the  situation  as  private 
as  possible,  'rhen  the  progress  record  of  the  trainee  was  reviewed  and  con¬ 
sultation  was  held  with  the  trainee's  noncommi.ssioned  officer  aiid  platoon 
leader.  Other  sources  utilized  for  information  which  might  be  an  aid  in  mak¬ 
ing  a  diagnosis  or  in  planning  for  the  adjustment  of  the  trainee  were:  unit 
dispensaiy,  station  hospital,  and  civilian  social  agency  educational  or  employ¬ 
ment  records.™ 

By  way  of  contrast,  the  intake  i)rocedure  at  Camp  Wolters  was  more 
elaborate.  The  clerk  tii-st  entered  information  from  the  enlisted  man's  per¬ 
sonnel  records  (Form  *20)  on  the  consultation  service  face  sheet;  the  chief  social 
worker  then  scheduled  an  appointment.  At  the  time  of  the  appointment  the 
social  worker  saw  tlie  patient  first  for  a  history:  then  the  psychiatrist  saw  the 
pat  ient.  If  the  personnel  recoi-ds  disclosed  an  Army  (leneral  Classification  Test 
of  under  75,  the  enlisted  man  was  routinely  sent  to  the  j^ersonnel  consultant 
for  a  psychological  evaluation  before  l>eing  scheduled  in  the  mental  hygiene 
consultation  service."’ 

At  Camp  Croft,  the  soldier  was  scheduled  for  an  hour  and  was  seen  initially 
by  the  psychiatric  social  worker  who  jirepared  a  history.  Depending  upon  the 
nature  of  the  problem  and  the  amount  of  time  available,  the  personality  develop¬ 
ment  was  carefully  traced,  exploring  the  most  pertinent  areas  thoroughly. 
These  %vorkers  used  the  IVechsler  Individual  Mental  Abilities  Scale  if  mental 
deficiency  was  to  be  evaluated.  A  questionnaire  with  20  neurotic  trends  was 
used  as  a  key  to  further  history  taking.  The  psychiatrist  reviewed  the  history 
before  seeing  the  patient  and  was  able  to  get  to  the  problem  with  minimum 
time  S|ient  in  investigation.  The  problem  luul  been  pointed  up  by  this  process 
and  it  left  further  development  of  the  case  to  him.  His  was  the  resjK>nsibility 
for  diagnosis,  treatment,  or  recommendations  for  disposition.  In  cases  which 
required  supplemental  information,  the  American  Red  Cross  was  requested  to 

""  Uq  .ASFTC.  (’amp  Crowder,  Mo..  I’ersoiinel  Memo  :i.  ‘i'l  .Vue  44.  HI):  T.'IO  Neiiroiisychiatry. 

■“  .Se(>  footnote  p.  189. 

See  footnote  .o2.  p.  188. 
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provide  soeiul  histories.  Followups  iu  the  iiuliviihiul  units  were  eoiulueted  by 
the  enlisted  psyehiatrie  social  worker.'- 

At  North  (hunp  Hood,  Texas,  all  einerireney  eases  were  seen  immediately 
by  the  psyi  hiatrist.  'I'he  piax-edure  with  routine  eases  was  spread  over  a  0-day 
period.  ineorporatin«r  one  feature  of  the  adviser  system.  On  the  first  day  the 
social  worker  took  an  essential  baek<rround  history  and  returned  the  soldier 
to  his  unit  with  tl\ree  retpiest  forms.  One  was  for  a  report  on  Ids  medical  status; 
another  was  to  obtain  a  report  from  his  commandinir  officer ;  and  the  third  was 
a  re<piest  for  the  adviser  or  platoon  serjreant  to  report  to  the  cliidc  on  the  second 
day.  On  the  secoiul  day  the  adviser  furidshed  the  social  worker  or  the  psy¬ 
chiatrist  with  a  complete  social  case  study  of  the  soldier's  activities  in  camp. 
This  information  was  most  valuable  since  it  was  the  result  of  a  day-to-day 
ohsei'vation  of  the  patient's  activities,  attitude.s,  and  abilities.  On  the  third 
day  the  referred  soldier  was  examined  by  tl>e  ps\ cliiat list  with  social  history, 
medical  leiioit,  commandinf;  officer's  report,  and  the  adviser's  observations.” 

Yet.  in  spite  of  the  familiarity  of  the  psychiatrist  with  the  clinical  pro¬ 
cedures  involved  in  consultation  and  with  well-planned  .screenin<r,  referral, 
and  intake  procedures,  he  still  found  that  military  psychiatry  required  a  some¬ 
what  different  evaluation  than  bis  previous  civilian  experience  iiermitted  him 
to  antici|)ate.  The  symptom  complexes  presented  by  the  soldiers  seemed  to  be 
familiar  insofar  as  diajrnosis  was  concerned.  The  diifiniltij  u'ox  in  translating 
diagnvxix  into  an  t  rahuttion.  of  the  man's  p'ttu  ss  to  perform  in.  the  military 
service  so  that  proper  recommendations  eoaJd  be  made.  The  advantages  of 
illness — secondary  frain.s — were  comparatively  frreater  than  had  been  present 
in  ordinary  civilian  practice.  Therefore,  althoiifxh  the  presentinjj  symbols 
were  familiar,  the  settin<r  was  not,  and  it  tcxik  a  while  for  the  psychiatrist 
to  appraise  the  problems  in  terms  of  the  new  situation.  Maj.  S.  H.  Kraines, 
MF,”  refers  to  this  as  the  “military  orientation  of  the  psychiatrist"  and  Maj. 
(later  Lt.  ('ol.)  (reorjre  S.  (loldman.  MF,'"'  writes  of  the  emotional  adjustment 
required  before  an  effective  consultation  function  could  be  accomplished.  As 
the  psychiatrist  shifted  his  sights  to  new  aim.s,  these  of  necessity  were  con¬ 
cerned  with  what  would  be  l)est  for  the  group  being  served.  He  became 
familiar  with  matters  of  motivation,  incentive,  morale,  factors  of  stresses  and 
supi)orts  in  groups  as  well  as  individuals.  As  he  did  so  he  became  l)etter 
equipped  to  recommend  consistently  and  meajiingfully  to  staff'  officers  in  indi¬ 
vidual  cases  and  for  groups. 

However,  formulation  of  recommendations  was  difficult  because  policy 
with  regard  to  many  matters  in  the  utilization  of  manpower  Huctuated  con- 


•-  Si*r  t'lXitlHiff*  f’FJ.  p.  1!U 
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siderably.  This  had  its  uiisettlinjr  etJects  upon  the  trainiuir  renter  psychi¬ 
atrists  whose  reconuuendatious  were  requiretl  to  refleet  rhe  pers|>ective  of  each 
new  direc'tive.  Recoininendations  were  not  always  easily  efl'eeted  as  a  result 
of  chanties  in  policy.  When  emphasis  was  placed  upon  the  trainiufr  of  indi¬ 
vidual  combat  replacements,  transfers  lo  a  specialist  training  unit  or  to  other 
branches  of  the  service  were  nearly  impossible.  There  was  continuous  uncer¬ 
tainty  about  which  indiv’-luals  would  be  considered  as  unfit.  Early  in  the  war 
conservation  by  utilization  of  reclassification  pnx'edums  was  directed: 

During  the  emergenc.v,  it  is  essential  that  maniM)wer  lie  ('onserved.  Tlierefore, 
releases  froin  active  service  will  he  graiUe<l  only  when  in  the  interest  of  the  Government 
or  when  the  necessity  therefor  is  extreme.  .  .  .  Xo  man  will  lie  separated  from  active 
service  becau.se  of  disahility,  inaptness  or  undesirable  habits  or  traits  of  character, 
unless  the  Government  can  obtain  no  useful  service  from  him.  Full  use  will  be  made  of 
reclassification  procedure  and  additional  training  in  sjiecial  training  battalions. 

This  policy  was  to  underjro  many  chaufres  durin<;  this  period  when  psy¬ 
chiatrists’  services  were  bein<r  extended  to  all  traininj;  centers.  The  Surgeon 
General  summarized  this  evolution  for  the  Assistant  Chief  of  Staff,  G-1,  as 
follows : 

....  In  the  early  days  of  tlie  war  there  was  no  classification  limited  service.  Men 
with  psychoneuroses  were  marked  full  duty  or  were  discharged.  Limited  service  was 
authorlzerl  in  the  summer  of  1942,  permitting  tlie  retention  of  men  with  borderline  or 
mild  psychoneurosis.  In  March  1943  (Memorandum  No.  \V(iOO-:iO-43,  Adjutant  General’s 
OflSce,  March  25.  1943),  attention  was  called  to  the  need  for  preventing  men  with  neuro- 
Itsychiatric  disorders  from  being  sent  oversea.s.  and  increasing  numbers  were  retained 
on  duty  in  this  country.  In  April  1943  (Memorandum  No.  \V(5(X)-.39-43,  Adjutant 
General’s  Office,  April  2(5, 1943) ,  it  was  dire<  ted  that  individuals  with  any  neuropsychiatric 
disorder  who  could  not  be  expected  to  render  full  military  duty  were  to  l)e  discharged. 
In  July  1943  (W.  D.  Circular  No.  1(11,  14  July  1943.  as  amended  by  W.  I).  Radiogram, 
29  July  1943).  the  classification  limited  service  was  discontinued  and  anyone  who  did 
not  meet  the  minimum  standards  for  induction  was  discharged  except  when  his  com- 
mandiag  officer  specifically  requested  his  retention  for  a  specific  assignment.  Large 
numbers  of  men  with  mild  psychoneuro.ses  were  discharged  from  the  service  by  CDD 
[Certificate  of  Disability  for  Discharge],  since  anyone  with  a  psychoneurosis  of  any 
degree  was  automatically  below  minimum  standards  for  induction.  In  November  1943 
(W.  D.  Circular  293,  11  November  1943),  it  was  directed  that  no  individual  would  be 
discharged  from  the  service  regardless  of  diagnosis  if  he  was  capable  of  performing 
effective  duty.  This  re.sulted  in  the  retention  of  many  men  with  psychoneuroses  in  the 
sendee,  but  only  those  with  mild  transitory  psychoneuroses  could  be  .sent  overseas.  As 
an  amplification  of  this  jsilicy,  S.  G.  O.  Circular  Letter  No.  194,  3  December  1943,  directed 
that  .separations  from  the  service  would  not  be  recommended  merely  because  a  man  has, 
or  has  had,  a  p.sychoneurosis  or  similar  disorder. 

One  of  fbe  effects  of  changing  policy  on  disposition  may  have  assisted  the 
psychiatrist  to  seek  better  means  than  disposition  to  satisfy  his  own  require- 
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nu'uts  as  a  piiysioian  to  iiuli\i<liuil  soldito’s.  As  Major  (Joldinaii  at  ('amp 
Wliwlor,  (Jeorgia,  stated  :  " 

....  lmv»‘  imt.  of  rourso.  lus-n  al)l»*  to  miiiiitaiii  a  con.stant  jHilicy  a.s  rejrards 
tlisposiiions  .'iiieli  as  disrluirne,  or  as  coiuvrns  ilierap.v.  We  «ere  l)elter  aide  to  orient 
ours*'lvo.s  toward  therapy  (iuriii;;  the  time  when  disehartie  was  extremely  dittleiilt  to 
eflfwt,  although  at  the  .same  time  we  saw  a  trreat  deal  of  nnneeessary  and  useless  sufft'r- 
ing.  Whih‘  our  attempts  tit  individual  therapy  havt*  ms'essarily  heim  somewhat  liinitetl, 
We  have  from  the  heginning  tri*^!  to  do  as  imieh  as  possible  hy  etiueating  the  oltieers 
and  eadre. 

Partieiilarly  important  to  the  e fleet iveiiess  of  the  eonsiiltation  service  was 
its  relationship  to  tlie  rislassitication-disjrosition  hoard.  This  was  facilitat^Ki 
at  ('amp  ('roft  hv  the  personnel  consultant  of  the  considtation  service  acting  as 
cla.ssitication  otHcer  of  the  hoard.  The  personnel  consultant  also  served  as 
re<'order  of  the  l)oards  convene4l  under  provisions  of  section  VIII,  AK  6ir)-;l6(l. 
At  ('amp  Wolters  a  cnmU'rsonte  Iwvard  prtxeilure  w)vs  modiliwl  h>r  inert 
effectiveness.  For  example,  as  much  as  a  half  day  might  be  nseid  to  take  det 
testimony  from  six  witne.s.ses  to  dis|M>st‘  of  a  single  t  ast‘  of  enuresis.  'I'his 
shorteiuxl  by  having  only  one  witness  testify  who  usually  was  a  noncommis¬ 
sioned  officer  knowing  the  man  well.  Additional  documentary  evidence  such 
as  certificates  by  psychiatrist,  psychologist,  and  commanding  officer  were  intro¬ 
duced.  'I'he  psychiatrist  was  a  memlter  of  the  Serdion  VIII  I)oard  at  this  camp 
after  dune  l!>4d.  This  practice  was  suhst'quently  discouraged  l)ecause,  in  efTect, 
the  psychiatrist  might  act  as  both  witness  and  jvtdge  in  some  cases.  The 
psychiatrist  frixiuently  had  to  familiari/e  lx>ard  memliers  with  the  intent  of  the 
provisions  of  the  regulation  under  which  the  board  was  convened.  When  the 
turnover  of  officers  detailed  to  such  duty  was  rapid,  there  were  delays  and 
misunderstandings  until  interpretations  could  lie  made. 

Although  most  of  the  psychiatri.st's  time  at  the  outset  was  spent  with  the 
consultation  and  screening  activities,  circumstances  were  combining  in  1943  to 
favor  an  increasing  attention  to  the  function  of  treatment.  At  Camp  Wolters, 
Texas,  after  running  a  “discharge  mill'’  for  the  first  few  months,  the  backlog 
of  inapt  soldiers  had  been  processed  by  March:  s|)ecia]  trainin,"  units  were 
opened  at  recejition  centers  in  duly  1943,  materially  reducing  the  large  numbers 
of  mental  defectives  which  formerly  had  composed  75  percent  of  the  problem 
cases.  'I’he  staff  was  enlarged  by  the  addition  of  a  full-time  stenographer  and 
a  social  worker.  Doubtless,  similar  circumstances  were  in  process  elsewhere. 

As  a  clinically  oriented  physician,  it  was  inevitable  that  the  psychiatrist 
should  select  for  treatment  cases  which  he  believed  were  likely  to  result  in 
improved  adjustment  following  treatment.  Thus,  one  of  the  functions  of  the 
mental  hygiene  consultation  service  came  to  be  the  careful  selection  of  candi¬ 
dates  for  treatment  in  an  outpatient  capacity.  This  was  an  important  adjunct 
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in  ssssistiniir  the  adjustment  of  the  individual  soldier  who,  because  of  lack  of 
inotivurion,  defective  attitudes,  mental,  emotional,  or  personality  factors,  had 
encoumereil  problems  in  adjusting;  to  military  service. 

Major  Kraines  believed  that  not  only  was  diajrnosis  more  effective  while 
the  man  was  still  in  his  orjranization  than  after  he  was  admitted  to  the  hospital, 
but  also  psychotherapy  was  more  effective  in  the  training  setting.  He  had 
observed  the  frequency  with  which  symptoms  recurred  following  the  return  of 
the  sohlier  from  the  hospital  to  the  stress  of  military  life.  On  the  other  hand, 
adjustment  during  training  by  means  of  social  and  psychiatric  measures  re¬ 
sulted  in  more  effective  performance  and  fewer  exacerbations  of  symptoms. 
As  one  psychiatrist  stated  it,  psychotherapy  was  “.  .  .  aimed  at  retaining  the 
soldier  in  duty  status,  in  the  environment  of  his  unit.  It  prevented  many  men 
from  being  hospitalized  and  removed  from  an  ostensibly  threatening  environ¬ 
ment  to  which  tiiey  had  not  become  acclimated.'’*®  This  was  analogous  to  the 
method  of  treating  conibat  casualties  as  soon  as  possible  ia  the  setMa^  ul  Lhe 
breakdown. 

Ti-eatment  took  many  forms  in  application.  Measures  which  the  psy¬ 
chiatrist  in  civilian  practice  perhaps  would  not  have  rated  high  were  success- 
f’.lly  utilized.  Intensive,  or  deep,  therapeutic  techniques  were  eliminated  by 
)>ress  of  circumstance  |)rohibiting  long-tenn  relatiomships.  Used  as  psycho¬ 
therapy  at  North  (’amp  HckkI  were  explanation,  i-ea.s.surance,  j)ersuasion,  and 
occasionally,  authoi'itarian  measures.  When  emotional  disturbances  secondary 
to  environmental  pressures  were  presejit,  advice  was  given,  help  procured 
through  the  American  Red  Cross,  and  emergency  furloughs  obtained.  Indi¬ 
rect  therapy  was  provided  through  the  company  commander  or  adviser  by 
acquainting  them  with  the  understanding  of  the  soldier  necessary  to  his  good 
management.  Reclassification  and  reassignment  were  considered  therapeutics 
and  for  some,  separation  from  the  service  was  “treatment.” 

Therapy,  at  Camp  Roberts  Field  Artillery  Replacement  Training  Center, 
consisted  of  the  establishment  of  rapport,  explanation  of  the  soldiers  problems 
in  terms  of  reality  principles,  and  reassuring  him  of  his  ability  to  overcome 
the  difficulty. 

The  training  center  psychiatrist  was  called  upon  to  advise  many  individuals 
who  manifested  symptoms  during  the  transitional  period  of  adjustment  to 
militai'v  service.  Some  of  these  individuals,  abrujitly  severed  from  the  sup- 
{)orts  and  security  upon  which  they  had  depended  in  civilian  life,  developed 
dejiression,  anxiety,  and  in  severe  cases,  panic.  Maj.  Arnold  Eisendorfer, 
MC,  in  the  training  center  at  (’amp  Abbot  and  later  at  Fort  I^ewis,  studied  a 
group  of  these  individuals  and  described  them  as  the  “passive  personality 

•“I-tr.  Maj  S.  n.  Kraines  to  Maj  M.  S.  Giittraaflicr.  S(;o.  2  Oct  44.  HI);  730  Notir<>|)s.vcliiatry 
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rpuotion  typo.  I  lioso  iiuiividiinls  wort'  oliai’actorizotl  a.s  In'iii^  intoiisoly 
(lopoiuloiit  upon  a  pai'oiit  oi‘  part'iit-suh.'^titiito  witli  what  had  appoarod  to 
an  adoquato  sooial  atljustuiont  in  oivil  lifo.  ’Hio  lo.'vs  of  flio  .'^oiiroo  of  his 
soourity  and  satisfaotiou  (jot>.  swoothoart.  family,  avooation)  was  prodnood  by 
Piitry  upon  military  sorvico.  'Phis  was  followod  by  tho  dovolopmont  of  a  svn- 
dromo,  whioh  Major  Kisomlorfor  roforrotl  to  as  “'ao\ito  nostalgic  stato."  Tho 
im|M>rtanoo  of  oarly  troatmont  in  tht'st'  casos  was  omphasiml  ami  tho  rosults 
woro  <rratifyinjr.  'I'roatmont  was  basod  upon  an  imdorstandiiifr  hy  tho  psy- 
ohiatrist  of  tho  psyohodynamios  of  dopondonco.  I'ho  individnal  was  frivoii 
support  by  tho  psychiatrist  until  such  timo  as  his  charactorist ic  pattorn  of 
dopondonco  could  ho  transforiod  to  tho  unit  of  which  ho  f;radnally  camo  to 
considor  himsi'lf  a  part.  AVhilo  no  claim  was  made  that  this  typo  of  thorapy 
offoctod  a  euro,  it  was  considorod  that  ont'  of  tho  possihio  ontcomos  of  snccoss- 
fu!  mana^omont  mi;rht  hrin<r  tho  man  to  tho  throshold  of  nowly  found  solf- 
ostoom  and  omancipation.  'Phis  mothod  of  snppoi'tivo  troatmont  has  l)oon 
snnnnarizkxl  by  Major  Kisotulorfor  as  follows 

....  Wlicn  lio  cdiiios  to  tlio  iHMirop.'ivcliiatrii'  st'rvico.  1)(>  fiiuls  tlio  ivsyctiiatrist 
rot'cplivc ;  iiiimodiaioly  lie  iiiu'oii.>icioiisly  attcnipi.s  to  roosial'lisli  that  oiiiotioiial  I'attorii 
lio  had  liad  willi  his  i>r«‘Vioiis  (taron  at  titrnro.  Tliis  is  calhst  tlio  traiisforciict'  situation. 
It  is  a  rapiMU't  mado  with  an  individual  in  tho  iininodiato  t'livironinont  has»"«l  oti  onio- 
tional  tios  which  had  hoon  stiinulatod  liy  a  i>r«>vious  oh.it>ct  of  .soctirily.  .\ftor  a  fow 
iiUorviows  a  considoralilo  amount  of  tho  intonso  anxioty  is  oliininati'd.  Onct>  tho  initial 
lianic  is  dinnnishod.  tho  itracti<-al  i>art  of  tho  thorapy  is  hotrun.  Tho  vital  roasotis  for 
his  hoiiiK  horo  aro  disciissod  in  a  lanyuairo  tho  iiationt  <’an  nndorstand.  Tho  onorniity 
of  his  disadvaniayo  in  this  conllict  tHs-anso  of  his  norvousnt>ss  and  doiH'inloncy  is  con- 
stantl.v  lirointht  to  his  attontion.  Moanwhilo,  tho  soldior  is  hoKinnini;  to  inako  protrross 
in  training.  Tho  son.so  of  aoconi|ilishuiont  whi<'h  acooinpauios  such  progross  also  holps 
to  alloviati'  tho  initial  anxioty  :  as  In'  continuos  to  inako  jiroyross  in  trainintr.  ho  idontitios 
him.solf  more  and  moro  with  tho  healthy  soldiors  ahout  him.  and  tho  basic  do|)ondonco 
on  tho  ovor-i>rot«H'tin>r  parent  is  shift«Hl  to  tho  jioworful  organization  of  which  ho  now 
fwls  himself  a  moro  intourai  jiurt.  It  is  intorostinn  to  watch  those  inon.  as  they  gain 
contlihmco  in  thom.solvos  and  thoir  loadors.  dovoloi>  into  soldiors  who  take  prido  in  tho 
rolo  they  have  to  play  in  tho  .Army.  Tin-  powerful  .Army  and  tho  cause  for  which  it  is 
fighting  iHH-omo  a  suhstituto  for  tho  la'iiovolont  i>rot«'<-tor,  which  was  so  noct'ssary  for 
their  stability  in  civilian  life  Uy  this  toerai»y  wo  aro  not  so  naive  as  to  holievo  that 
Wo  bring  about  a  cure.  AA'o  simply  attt'inpt  to  suhstituto  one  tyiio  of  dopondoiu’y  for 
another:  w--  uutiato  a  proci'ss  of  oniotional  <‘onditioning  which  if  continuoil  loads  to  a 
siitisiactory  ad.iustmont  in  tin*  .Arin.v. 

The  aims  and  objectives  of  the  treatment  profiram  at  (’amp  Ivee  Army  Serv¬ 
ice  Forces  ’Prainin<r  (’enter  were  reported  by  Lt.  ('ol.  Samuel  A.  Sandler,  M(’. 
Ont  of  the  therapeutic  relationship  some  intere.stinj;  .studies  were  made  at  this 
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luental  hygiene  consultation  service  on  caniptocorinia  and  somnambulism  con¬ 
cerning  the  psychodynamics  of  these  two  symptoms.®^ 

An  interesting  development  during  194;l  was  the  adviser  system  which 
was  initiated  in  February  at  North  C’amp  Hood,  Texas,  in  the  Tank  Destroyer 
Keplacement  Training  Center  by  Major  Kraines.*^  The  object  of  this  system 
was  to  assist  trainees  with  personal  problems  by  providing  specially  qualified 
and  psychiatrically  oriented  noncommissioned  officers  in  each  company  to  whom 
trainees  would  turn  for  advice.  It  was  considered  that  morale  would  be  en¬ 
hanced  by  bringing  good  counsel  to  the  unit  level  in  a  form  readily  available 
and  easily  acceptable.  These  advisers  were  to  be  selected  by  the  company  com¬ 
mander  and  to  be  responsible  to  him  and  work  through  him,  calling  to  his 
attention  morale  problems  of  which  he  should  be  made  aware.  Advisers  were 
initially  planned  to  be  the  platoon  sergeants;  however,  they  were  found  to  be 
too  often  engaged  in  punitive  measures  or  too  busy  with  administration  to  effect 
the  desired  relationship.  Failing  in  this,  the  company  commanders  were  then 
asked  to  select  two  qualified  men  for  these  duties.  They  were  to  be  responsible 
to  the  company  commander.  Meetings  with  the  advisers  of  each  battalion  were 
held  by  the  psychiatrist  every  2  weeks.  General  instructions  were  given  them 
on  the  importance  of  understanding  men,  with  specific  instructions  relative  to 
cases  referred  from  their  units.  To  assist  in  the  indoctrination  of  the  advisers, 
a  weekly  publication  called  the  Advisor  Bulletin  was  produced.  The  specific 
duties  of  the  advisers  were : 

1.  To  be  available  to  answer  questions  concerning  problems  of  the  trainees. 

2.  To  seek  out  maladjusted  men  and  endeavor  to  assist  them. 

3.  To  provide  social  case  histories  on  men  referred  to  the  mental  hygiene 
consultation  services. 

4.  To  assist  in  adjusting  men  seen  by  the  psychiatrist,  especially  in  the 
field  of  social  contacts. 

5.  To  conduct  group  meetings  with  trainees  in  their  barracks,  discuss 
trainee  problems,  answer  their  questions,  explain  the  reasons  for  Army 
procedures. 

Later  another  function  spontaneously  developed :  to  inform  the  psychiatrist 
of  serious  morale  problems  which  had  been  relayed  to  the  commanding  officer, 
but  upon  which  no  action  had  been  taken.  The  purpose  of  this  effort  was  an 
attempt  to  find  a  method  of  supplying  psychiatric  understanding  to  many  more 
individuals  than  the  psychiatrist  could  himself  reach. 

*'  (1 )  Sandler,  S.  A.  :  The  .Army  and  the  maladjusted  soldier.  Mil.  Snrfteon  96  :  89-9.1.  .Tan  1945. 
(21  .Sandler.  S.  A.,  and  Rotman.  S.  K.  :  .AdjustinR  the  emotionally  unstable  soldier.  Bull.  U.  S.  Army 
M.  Dept.  Xo.  85,  Feb  1945,  pp.  103-107.  (3)  Sandler.  S.  A.  :  Camptocormia  :  a  functional  condition  of 

the  hack  in  neurotic  soldiers.  War  Med.  8:  36-45.  .lul  1945.  (4)  Sandler,  S.  A.;  Somnambulism 

In  the  Armed  Forces.  Ment.  Hyp.  29  :  236-247.  Apr  1945. 
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Another  t^pe  of  applitni  psycliiatrv  to  croups  commanded  tlie  attention  of 
the  Neuropsychiatry  Branch,  Office  of  The  Surgeon  (ieneral.  Tliere  was  active 
interest  in  Major  (\)hen’s  project  in  mei\tal  conditioning  of  new  troops  at  the 
Ordnance  Replacement  Training  Oentev.  Aberdeen  Proving  Ground,  Maryland. 
Members  of  tlie  Surgeon  (Teneral's  Office  worked  in  an  adtisory  capacity  and 
in  close  cooperation  with  the  experiment  being  conducted  to  deliver  talks 
on  mental  hygiene  to  new  troops.  Kesidts  seemed  to  be  encouraging.  The 
Training  Division  of  the  Services  of  Supply  was  contacted  and  was  favorably 
impressed  by  the  project.  As  a  result  of  this,  the  experiments  were  eidarged  to 
include  the  Quartermaster  Replacement  Training  Center  at  Camp  Lee,  Virginia. 

The  activities  of  the  Neuropsychiatry  Brandi  were  of  such  scope  during 
the  latter  half  of  194.‘5  that  consideration  was  given  to  its  reorganization  into 
a  separate  division  under  the  ('hief  of  Professional  Service.  Prior  to  the 
arrival  of  Lt.  (\d.  (later  Brig.  Gen.)  William  C.  Menninger,  MC,  as  successor 
to  (\)lonel  Halloran  in  the  capacity  of  ('hief  of  Neurop.sychiatry  Branch,  Office 
of  The  Surgeon  (leneral,  it  was  projiosed  that  a  division  of  neuropsychiatry  be 
organized.  It  is  of  interest  that  in  this  proposal  the  psychiatric  activities  in 
replacement  training  centers  were  considered  to  be  a  concern  of  the  Psychiatry 
Branch  rather  than  of  the  proposed  preventive  psychiatry  branch,  which  w’ould 
be  interested  in  the  broad  application  of  ediu-ational  mental  hygiene  activities 
by  means  of  {mblications  and  other  media,  maintaining  the  nece.ssary  liaison 
with  other  .statf  agencies  of  the  Army  Service  Forces.  It  is  of  further  interest 
that  the  latter  branch  under  the  reorganization  on  1  January  1944  was  desig¬ 
nated  Mental  Hygiene  Branch,  (’aptain  Appel,  who  had  been  a.ssigned  24 
March  194J  as  liai.son  officer  between  the  Neurojisychiatry  Branch  and  Special 
Services  Division  of  the  .\rmy,  became  Chief  of  the  Mental  Hygiene  Branch. 

In  summarizing  the  efforts  in  194J,  to  encourage  a  truly  preventive  appli¬ 
cation  of  psychiatry  in  training  centers.  Captain  Appel  observed:®® 

.\n  attempt  to  emphasize  the  preventive  asjieet  of  the  training  center  psyclilatrist’s 
duties  was  made  in  tlie  Summer  of  liM.'t  when  a  letter  was  [sent]  out  over  the  Surgeon 
Ceneral’s  signature  to  each  of  [the]  training  center  psychiatrists,  drawing  their  attention 
to  the  existence  of  the  Information  and  Kducation  Division — then  known  as  the  Special 
Services  Division,  informing  them  of  the  liai.son  with  this  Division  which  had  been  made 
by  the  Neuropsychiatric  Hranch  of  the  Surgeon  (lenernl's  tlffice  and  instructing  the 
psychiatrists  to  effect  a  similar  liaison  with  the  Information  and  Education  organization 
in  their  own  training  centers.  Tlien  in  the  Kail  of  1U43  eight  of  the  training  center 
psychiatrists  who  had  been  most  active  in  pursuing  preventive  measures  were  called 
into  Washington  by  the  ('hief  of  the  Mental  Hygiene  Branch  for  conference.  Ways  and 
means  of  pursuing  iireventive  jisychiatry  were  di.scus.sed  .  .  .  and  repre.sentatives  of 
the  Information  and  Education  Division  were  brought  in  to  describe  their  facilities  and 
activities  concerning  morale  and  motivation  through  their  orientation  and  information 
jirogram.  .\lthough  this  conference  stimulated  interest  and  claritted  methods  to  some 
extent  it  was  evident  that  the  training  center  psychiatrists  were  so  overburdened  with 
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tlu‘  load  of  scrooiiing  and  disjHisal  that  n<»t  a  great  deal  of  headway  in  prevention  could 
be  expected. 

Notwithstanding  the  high  priority  given  tlie  screening  and  consultation 
functiojis,  with  necessary  concentration  on  matters  of  referral,  intake,  evalua¬ 
tion,  and  recommendation  procedures,  tlie  need  for  methods  directed  at  larger 
groups  had  continued  to  Hnd  expression.  Major  Kraines’  adviser  system  was 
one  of  these  manifestations.  The  effort  in  the  various  experiments  in  attitude 
conditioning  at  the  replacement  traiiiiug  centers  near  Washington  was  another. 
At  Camp  Abbot,  late  in  1043,  still  another  was  started.  Weekly  meetings  were 
held  by  each  squad  leader  with  his  squad.  Current  events  provided  the  themes, 
but  free  discussion  was  the  principal  objective.  This  was  considered  to  be  an 
effective  method  of  bolstering  morale  becau.se  ‘‘ ...  in  the  mind  of  the  newly 
inducted  trainee  who  had  suddenly,  as  it  seems  to  him,  had  all  his  freedom 
restricted,  there  occurs  an  unconscious  inhibition  of  thinking  and  expression 
which  results  in  the  harboring  of  intense  resentment  which  is  directed  against 
the  authorities.  This  program  provided  a  means  of  ventilating  this  resentment 
and  prevented  dissension  or  impaired  morale.’’ 

Psychiatric  experience  during  this  period  had  resulted  in  the  emergence 
of  a  new  orientation.  Although  he  was  still  concerned  with  the  individual 
patient,  the  psychiatrist  had  found  that  he  was  unable  to  fulfill  the  larger  mis¬ 
sion  if  he  confined  himself  to  working  with  soldiers  as  individual  problems  of 
diagnosis  and  treatment.  There  was  a  i)ressing  need  for  the  application  of 
his  knowledge  to  the  problems  which  faced  the  individual,  but  the  major  effort 
would  have  to  be  directed  toward  groups.  Tliis  function  could  not  be  per¬ 
formed  except  in  terms  of  the  requiren\ents  of  the  group,  with  the  understand¬ 
ing  and  support  of  its  key  members.  To  obtain  that  support  and  understanding 
would  be  a  major  task  during  the  following  months. 

On  3  February  1944,  official  cognizance  was  given  to  the  importance  of 
attitude  conditioning  activities  which  had  been  initiated  independently  at  the 
replacement  training  centers  at  Abei  deen  Proving  Ground,  Camp  Callan,  and 
North  Camp  Hood.  In  a  publication®*  issued  to  stress  the  importance  of 
informing  both  enlisted  men  and  officers  on  matters  of  sanitation,  personal 
adjustment,  and  first  aid,  it  was  asserted  that  prevention  and  control  of 
neuropsychiatric  cases  was  of  equal  importance  to  the  maintenance  of  physical 
health.  Training  courses  were  to  insure  that  individuals  would  have  “.  .  .  a 
knowledge  of  personal  adjustment  problems  in  the  Army;  relation  between 
emotions,  feelings,  and  body  functions;  and  a  healthy  viewpoint  toward  being 
a  soldier.”  Toward  this  end  the  subject  and  scope  of  a  series  of  lectures  on 
personal  adjustment  for  enlisted  men,  and  for  officers  and  noncommissioned 
officers,  were  outlined.  The  1-hour  lectures,  of  3  and  6  total  hours,  respectively, 
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wore  to  he  based  upon  teohnieal  medical  bulletins  which  were  then  in  prepara¬ 
tion  and  were  to  be  jriven  by  menlical  othcei-s,  preferably  |)sychiatrists.  The 
complete  outlines  api)eared  sul>sequently  as  iVar  Department  technical  bulletins, 
TR  Mb:D  12,  22  February  1944,  and  TB  MED  21,  15  March  1944. 

Mental  Hygiene  Phase 

The  first  of  the  lecture  outlines,  published  as  TH  MED  12,  included  six 
subjects  that  were  considered  to  l)e  of  imj)ortance  to  noncommissioned  and 
commissioned  officers.  I'lie  subjects  were ; 

Principles:  motlern  conception  of  personnel  adjustment  and  its  importance 
to  the  Anny  officer 

Personalities  and  the  adjustment  prcK'ess 
Motivation 

Specific  factors  of  stress  in  the  Army  atfectinfr  adjustment 
Signs  and  symptoms,  types  of  breakdowns,  and 
Measures  to  maintain  mental  health  of  command. 

At  about  the  same  time,  the  other  series  of  lecture  outlines  were  subjected  to 
field  tests  at  Army  Service  Forces  Training  Centers,  Aberdeen  Proving 
Ground,  and  Fort  Belvoir.  These  lectures  were  approved  early  in  March  for 
publication  and  appeared  as  TB  MED  21,  with  subjects  listed  as: 

Personal  adjustment  problems  in  the  Army 
Emotions  and  feelings  and  how  to  handle  them,  and 
A  healthy  viewpoint  toward  l)eing  in  tlie  service. 

Early  in  the  phase  of  development  now  under  consideration,  a  meeting 
was  held  at  North  Camp  Hood,  Texas,  by  the  training  center  psychiatrists  of 
Army  Ground  Forces  replacement  training  centers.  The  purpose  of  this 
meeting  was  for  the  evaluation  of  the  adviser  system  which  Major  Kraines 
had  put  into  effect  a  year  earlier.  The  consensus  of  ojjinion  of  the  visiting 
psychiatrists  was  reached  on  17  March  1944  and  expressed  by  one  recordv'r  as 
follows :  ** 

As  practiced  at  TD  RTC,  North  Camp  Hood,  and  as  demonstrated  and  descrii)ed 
by  Major  S.  H.  Kraines  and  his  .staff,  the  .^(ivisor  System  delegates  mental  hygiene  and 
p.sychintric  responsil)ilities  to  selected  cadre-men  in  each  company.  In  actual  practice, 
these  men  are  called  on  to  meet  psychiatric  situations  beyond  their  laipacity  and  experi¬ 
ence.  The  advisors  are  es.sentlally  untrained  inilividuals  who  can  presumably  decide 
when  and  what  kind  of  spwinlize«l  medical  care  should  be  made  available  to  the  malad¬ 
justed  trainee.  The  trainw  is  encourageil  to  l)riug  all  his  problems,  psychiatric,  social, 
personal,  physical,  to  his  advisor.  There  is  real  danger  in  delegating  such  serious 
resimnslbllltles  to  men  of  such  limite<l  exiawience  and  training.  Dangerous  possibilities 
He  below  the  surface  of  many  cases  of  maladjustment:  suicide  or  other  unpredictable 
complications  may  arise.  Only  the  psychiatrically  minded  or  trained  physician,  or  a 
trained  allied  professional  under  his  supervision,  should  be  burdened  with  such  responsl- 
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bility.  The  projier  supervision  of  a  larw  iiiiniiter  t>f  advisors  is  professionally  iinp<vssible 
for  a  i>syehiatrist  charged  with  the  uiental  health  of  a  large  conmiaiid,  ranging  from 
7,000  to 50,000  trainees,  aside  from  cadre. 

The  system  highlight.s  and  emphasizes  facilities  for  the  <-are  of  early  maladjustments. 
There  is  the  reasonable  jM>ssibility  that  i»n  aggressive  meth(nl  of  seeking  out  the  individual 
who  may  need  help  tends  to  weaken,  rather  than  strengthen  him.  Oti  the  other  hand, 
the  .soldier  who  must  he  re.souri'eful  enough  to  seek  and  timl  available  psychiatric  help, 
more  readily  develops  .self-deiiendeiice  in  the  military  situation.  In  that  sense,  p.sychiatry 
should  he  accessible  and  availalde,  hut  not  predt>minatit  in  a  training  camp. 

The  .system  threatens  to  .set  up  a  separate  channel  of  authority  in  the  military 
family.  The  advisors  are  apitointed  by  the  comimny  commander,  hut  they  are  profes¬ 
sionally  re.sponsihle  to  the  psychiatrist.  Their  reptrt.s  necessarily  bring  in  problems 
involving  disciplinary  reliitionshii>s  with  the  normal  chain  of  command,  from  corp)ral 
to  company  commander.  The  latter,  who.se  interest  in  the  total  health  and  adjustment 
of  every  member  of  his  company  is  a  command  function,  may  Ih'  displaced  by  the  psychia¬ 
trist,  though  this  may  not  be  the  intentioi\. 

The  aims  of  sm'h  a  system  are  the  siime  as  tho.se  followed  in  the  mental  hygiene 
services  offered  in  other  UTC's.  The  metliod  is  different.  Advantages  accruitig  to  the 
Advisor  System,  sm-h  as  increasing  attention  t<)  the  lielp  that  triiinees  can  he  given; 
lectures  to  officer,  cadre  and  trainees  on  military  mental  h.vgiene;  coop'ration  with  allied 
iigencies  (ARC,  Orientation  Officer,  Hospital  aitd  Infirmary  Surgeons)  are  intligenous 
to  every  adetjutite  [>rogram  of  prophylactic  ps.vchiatry.  No  one  "system"  is  necessary, 
for  every  local  system  has  localizwl  needs  and  every  properly  trained  psychiatrist  should 
he  encouraged  to  use  his  own  methods.  In  that  case,  he  will  he  able  to  favorably  exploit 
many  of  the  sound  practices  offered  by  the  Advisor  Sy.stem  in  oi)eration  at  North  Camp 
H('o<l,  TD  KTC. 

Of  the  comments  made,  there  were  two  whicli  were  considered  of  most 
serious  cliaracter:  the  effect  of  placiiifr  t(K)  much  professional  responsibility  in 
the  hand?  of  individuals  ill-prepared  to  as.sume  it.  and  the  setting  up  of  a 
hierarchy  of  it  [)rofe.ssional-type  fuiictiottally  separate  from  the  traditional 
command  structure  of  the  Army.  The  valuable  features  of  the  program  were 
recognized  to  be:  the  improved  dissemination  of  information  to  cadre  which 
would  be  of  assistance  in  the  exercise  of  leadei’shij)  and  training  functions,  the 
generalized  awareness  of  the  wisdom  and  usefulness  of  early  attention  to  adjust¬ 
ment  problems,  and  effective  cooi)erative  effort  witli  other  staff  agencies  of 
command. 

Major  Ivraines  later  attempted,  unsuccessfiilly,  to  modify  his  system  at 
North  (’amp  Hood  to  conform  to  the  usual  command  channels  by  using  the 
platoon  sergeants  as  iulvisers.  However,  at  other  (•amj)s  modifications  of  the 
adviser  systems  were  adoj)ted  with  success. 

Although  the  conference  at  North  (’amp  Hood  had  failed  to  win  complete 
acceptance  of  the  entii'e  adviser  system,  it  had  stimulated  interest  in  the 
problem  of  prevention.  The  value  of  the  psychiatrist's  advisory  function  to 
command  was  more  clearly  seen  in  this  j)ersj)ect ive.  Major  Hunt  reported 
increased  interest:®"  ‘‘Previous  to  this  time  reports  had  been  prepared  at  in- 
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tervals  of  st'veiul  iiioiitlis  whoii  tlu'ie  was  a  slack  inMiod.  In  May.  tliis  was 
(‘hanjjed  to  rejiular  monthly  reports  ...  to  hriiif:  to  tlie  attention  of  the 
eoininandin;:  ^xeneral  sitnatiims  which  are  affect  in ji  1  lie  inoi  ale  and  mental  healtli 
of  the  command  and  which  can  somet  imes  he  col  lected.’' 

Kecojinition  of  the  mental  hyjriene  consnltation  .seivice  as  an  inifiortant 
source  of  information  was  extended  when  trainin'!  center  psycliiat lists  were 
requested  during  April  1!>44  to  formulate  opinions  re^ardin^  the  factors  con- 
tributinf!  to  the  incidence  of  psycliiatric  disorders  in  basic  training!  camiis. 
Colonel  Menniiifrer  directed  letters  of  inquiry  to  psychiatrists  in  14  Army 
Ground  Forces  and  7  .Vrmv  Service  Forces  trainiiifr  camps.  The  replies  were 
extracted  and  consolidated  in  a  report  to  Mr.  Harvey  H.  Bundy,  Special  A.ssist- 
ant  to  the  Secretary  of  War.  in  dune  1944.’''  Comments  were  made  summar¬ 
izing  the  psychiatrists'  views  in  matters  pertainiiif!  to:  leadershiji,  p.sychiatric 
understanding  reijuinHl  by  officers  and  cadre,  instructors,  comments  on  train¬ 
ing  methods,  infiltration  courses  aud  rifle  training,  relation  of  training  to  the 
development  of  psychoneurosis,  classification  ami  assignment,  orientation  prob¬ 
lems  of  labor  battalions,  adviser  system,  and  miscellaneous  suggestions. 

In  this  repoit  the  matter  of  leadership  as  it  affected  morale  and  the  im¬ 
portance  of  a  well-informe<l  company  commander  were  emphasized  I'o  the 
{>sychiatrist  the  company  structure  n'sembled  the  family  unit  in  the  manner 
jHM'ceivtHl  by  soldiers 

There  is  freuueiU  refereiwe  to  ihe  vumnrtanee  of  the  commissi oned  officer  as  he  is 
related  to  morale  and  to  the  succe.ssful  traiiiiiij:  of  the  soldier,  witti  a  direct  relationship 
between  these  and  the  neuroi)sychiatri'‘  casualties.  There  is  wide  recounition  by  tlie 
psychiatrists  of  the  similarity  of  the  company,  and  a  family  and  tlie  .soldier  s  res|>onse 
depends  on  tlie  father-sutistitute :  the  unit  commander.  .  .  . 

One  of  tlie  psycliiatrists  stroiiBly  riHoinmended  the  preparation  of  a  trainini;  bul¬ 
letin  on  the  suliject  of  leadersliip.  to  he  issueil  and  placed  in  the  liands  of  ali  officers. 
He  summari/.ed  the  I'ontents  as  follows: 

••.V  concise  hullelin  descriltiii}:  the  psyiliiatric  asiK'cts  of  iiroup  leadership  should 
he  prepare<l.  .\  few  important  concel'ts.  such  as  the  following,  should  he  considered  (in 
a  lanKuaKe  understandahie  to  everyone)  : 

"II.  The  otilcer-soldler  relationship  as  a  duplication  of  the  parent-child  relationship. 

"h.  The  affwtional  interest  of  the  parent  jier.son  must  he  h.alanced  atrainst  the 
authoritative  jind  disciplinary  a.sjiect- 

"r.  The  inaKiciil  power  of  the  leader  in  affordini;  (irotection  and  inspirinir  a  feelinjr 
of  confidence. 

"<l.  Tile  need  for  inspiriii):  troops  with  enthusiasm  and  motiv.-ition  in  settinir  the 
Jol)  done." 

The  uewly  authorized  uieittal  hygiene  leefttres  might  have  Unm  expected 
to  begin  to  correct  some  of  the  deficiencies  in  the  area  of  leadership.  However, 
there  wtis  considertible  variation  between  cotnuiiinds  iti  the  utili/aition  of  the 
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lectures.  In  some  instances,  both  series  were  beinjj  given;  in  others,  no  lecture 
was  given.  It  was  the  consensus  that  too  many  officers  failed  to  realize  their 
importance — the  necessity  for  stressing  their  personal  and  paternal  relation¬ 
ship  to  their  men. 

In  addition  to  the  factors  inherent  in  the  exercise  of  leadership  in  training 
(amount  of  the  commander’s  understanding  of  the  individual  .soldier;  degree 
of  emphasis  on  the  use  of  fear  of  being  killed,  fear  of  punishment,  or  competi¬ 
tiveness  as  motivating  forces),  thei“e  were  other  factors  which  were  considered 
to  produce  psj'choneurotic  symptoms : 

1.  Difference  in  the  mental  capacities  of  the  trainees  who  are  all  subjected  to 
the  same  course  at  the  same  speed ; 

2.  Difference  in  the  physical  condition  among  trainees  of  different  ages; 

3.  Insufficient  consideration  that  iraining  is  the  trainee's  first  military 
experience,  requiring  much  I'eadjustment,  all  to  be  accomplished  in  a  unit  of 
temporary  structure;  and 

4.  A  lack  of  flexibility  in  arranging  special  opportunities  for  training  and 
disposition. 

Colonel  Menninger  went  on  to  comment  that : 

....  In  addition,  although  not  mentioned  by  the  reports,  an  important  psychological 
hurdle  in  training  is  inherent  in  the  program :  to  learn  to  kill  and  avoid  being  killed. 
This  ideology  must  be  closely  linked  with  motivation  and  tied  into  the  mental  hygiene 
presentations  and  the  orientation  lectures. 

It  is  the  consensus  of  opinion  of  most  of  the  p-sychiatrists  that  it  is  the  total  pressure 
of  garrison  life  which  acts  as  the  precipitating  factor  of  emotional  instability  rather 
than  any  specific  feature  '>f  basic  training,  as  such.  There  is  the  unanimous  opinion,  or 
nearly  so,  that  “we  do  increa.se  the  already  existing  i>sychoneurotic  tendencies  in  certain 
individuals."  That  we  do  produce  psychoneurotic  resp^mses  seems  certain,  although  it  is 
probable  that  the  great  majority  of  these  occur  in  predisposed  individuals. 

The  year  1944  saw  articles  published  by  various  membei-s  of  the  staff  of  the 
Neuropsychiatry  Division.  Office  of  The  Surgeon  General,  reflecting  a  strong 
trend  toward  prevention  as  the  main  aim  of  military  psychiatry.  Colonel 
Farrell  in  a  paper  presented  before  the  Iowa  State  Medical  Society  in  April, 
indicated  the  importance  of  the  training  period  as  demonstrating  the  need  for 
the  development  of  preventive  methods.  Observing  that  the  incid‘»nce  of 
neuroses  among  trainees  in  training  centers  is  highest  during  tlie  third  or  fourth 
week  of  training,  he  pointed  to  the  re'^ent  progress  in  providing  for  the  mental 
hygiene  lecture  series.  In  a  paper  read  in  May  at  the  Centenary  Meeting  of 
the  American  P.sychiatric  Association  in  Philadelphia,  Col.  M.  J.  Farrell,  MC, 
and  Major  Appel  indicated  that  preventive  measures  were  being  pursued  by 

™  .Spp  footnote  !U.  p.  206. 

Farrell,  M.  J.  :  Developments  in  military  neuropsychiatry.  J.  Iowa  M.  Soc.  34  :  387-391,  Sep 

1941. 
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psychiatrists  in  three  different  areas:  education,  motivation,  and  environment 
as  an  adviser  to  commanders  with  regard  to  environmental  factors  of  signifi¬ 
cance  to  mental  health.  These  three  areas  for  preventive  activity  were  defined  in 
a  subsequent  paper  by  Major  Appel  and  Capt.  (later  Maj.)  D.  W.  Hilger,  MC.®* 
As  used  by  these  authors,  education  meant  .  .  what  is  usually  thought  of  as 
mental  hygiene  and  actually  amounts  to  the  attempt  to  teach  military  personnel 
what  has  been  learned  about  human  nature  from  the  study  of  mental  disease. 
The  premise  is  that  this  knowledge  can  be  used  by  individuals  for  the  mainte¬ 
nance  of  their  own  mental  health  and  by  commanders  in  their  problems  of 
leadership  and  morale.” 

Although  the  mental  hygiene  lectures  were  the  foremost  example  of  the 
educational  endeavor,  other  measures  were  being  used  including  the  informal 
personal  orientation  of  commandei-s  by  psychiatrists  and  the  use  of  various 
printed  media  in  acquainting  the  military  with  psychiatric  principles.  In  the 
field  of  motivation,  the  psychiatrist  collaborated  with  the  information  and 
education  officer  who  was  charged  with  responsibility  in  this  operational  area. 
It  was  both  as  a  collaborator  and  adviser  that  the  psychiatrist  was  active  in 
the  modification  of  environmental  factors.  Here  the  psychiatrist’s  viewpoint 
was  added  to  that  of  the  personnel  officer,  training  officer,  legal  officer,  chaplain, 
recreation  officer,  and  others  w’ho  were  concerned  with  the  morale  of  troops. 
Final  responsibility  for  the  factors  crucial  to  mental  health  was  inevitably  that 
of  command.  As  an  adviser,  the  psychiatrist  could  influence  these  factors  in¬ 
directly  by  contributing  toward  the  commanders  understanding  of  significant 
environmental  stres,ses.  The  role  and  function  ot  the  psychiatrist  as  an  officer 
of  prevention  was  becoming  clearer  and  better  defined  in  the  training  situation. 

There  was  a  new  activity  of  certain  replacement  training  center  psychia¬ 
trists  which  was  briefly  referred  to  by  Colonel  Menninger  in  an  address  before 
the  American  Psychoanalytic  Association  in  May  1944.®’  This  was  referred  to 
as  the  salvage  of  psychoneurotic  patients,  either  for  further  Army  service  or 
for  return  to  effective  civilian  life.  In  the  frame  of  reference  that  considers  a 
complete  preventive  program  to  include  rehabilitation  and  disability  limitation, 
this  salvage  of  men  was  patently  a  comprehensive  part  of  a  developing  preven¬ 
tive  psychiatry.  Colonel  Farrell  ®®  reported  later  in  the  year  that  the  develop¬ 
mental  training  units,  as  they  were  termed,  had  been  successful  in  the  rehabili¬ 
tation  of  neurotic  patients  outside  of  the  hospital  with  a  substantial  number 
performing  satisfactory  duty  after  such  training. 

On  22  January  1944,  Colonel  Menninger  had  accompanied  Generals  Kirk 
and  Hillman  to  a  preliminary  meeting  concerning  the  proposed  retraining  of 

*>  ApppI,  J.  W..  and  Hllcer,  D.  W. :  Morale  and  preventive  paychlatry.  Bull.  Menninger  Clin.  8  : 
150-152.  Sep  1944. 

”  Menninger,  W.  C.  :  Paychlatry  and  the  Army.  Paychlatry  7  :  175-181,  May  1944. 
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salvable  psychoneurotic  soldiers.  This  meeting  was  attended  by  representatives 
of  the  Military  Personnel  Division,  Office  of  The  Adjutant  Oeneral ;  the  Train¬ 
ing  Division,  Army  Service  F’orces;  and  the  Office  of  The  Surgeon  General. 
At  successive  sessions,  plans  were  formulated  for  the  development  of  three  pilot 
retraining  centers  at  the  Engineer  Replacement  Ti’aining  Center,  Fort  Belvoir 
( Va.),  the  Quartermaster  Replacement  Training  Center,  Camp  Lee  (Va.),  and 
the  Ordnance  Replacement  Training  Center,  Aberdeen  Proving  Ground  (Md.) . 
It  was  decided  that  Camp  Lee  would  be  the  reception  center  for  all  incoming 
specially  selected  salvable  troops  to  be  retrained  from  the  Second,  Third, 
Fourth,  and  Fifth  Service  Commands.  It  was  further  decided  that  the  initial 
distribution  of  these  troops  would  be  carried  out  by  a  special  group  of  officers 
made  up  of  1  commanding  officer,  2  classification  officers,  2  neuropsychiatrists, 
2  personnel  consultant  officers,  and  a  special  cadre  of  enlisted  men  to  assist 
them  in  the  examination  and  special  assignment  of  these  troops.  It  was  antici¬ 
pated  that  this  initial  classification  and  allocation  would  take  about  2  weeks. 
The  entire  retraining  program  was  to  be  set  up  within  the  existing  organization 
of  the  replacement  training  centers  selected,  to  which  additional  medical-officer 
and  other  personnel  were  added.  The  initial  training  program  was  to  extend 
over  a  period  of  2  months.  Those  soldiers  benefiting  by  this  training  were 
to  be  assigned  to  specified  duties  within  the  Army;  those  failing  were  to  be 
separated  from  the  service. 

In  March  1944  it  was  considered  that  the  experimental  program  regarding 
the  retraining  of  selected  psychoneurotic  soldiers  was  progressing  in  a  very 
satisfactory  manner.  On  16  February,  Maj.  (later  Lt.  Col.)  William  H.  Everts, 
MC,  visited  the  three  replacement  training  centers  where  the  special  retraining 
and  vocational  centers  had  been  established.  A  battalion  of  440  men  had  been 
set  up  at  each,  center,  under  the  command  of  selected  personnel.  Specially  as¬ 
signed  neuropsychiatrists,  under  the  supervision  of  the  replacement  training 
center  neuropsychiatrist,  had  been  assigned  to  oversee  the  neuropsychiatric 
aspects.  Men  assigned  to  these  training  battalions,  including  officers  and  en¬ 
listed  men,  were  enthusiastic  and  the  commanding  generals  of  the  replacement 
training  centers,  being  personally  interested  in  the  experiment,  rendered  every 
cooperation.  In  each  instance,  the  commanding  officer  of  the  training  battalion 
was  directly  responsible  to  the  commanding  general.*® 

After  the  war.  General  Menninger stated  that  of  the  entire  experimental 
group,  70  percent  were  made  available  for  limited  assignment.  An  account  of 
the  experiment  at  Fort  Belvoir  was  reported  by  Capt.  (later  Maj.)  Stanley  L. 
Olinick,  MC,  and  1st  Lt.  (later  Capt.)  Maurice  R.  Friend,  MC,  who  referred  to 

“  SemlDionfhly  Rpt.s,  Neuropsychiatry  Consultants  Dlv  SGO.  I  Jan-31  Jan  1944 ;  16  Feb-29 
Feb  1944.  HD. 
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tlie  entire  process  as  indirect  •rroup  therapy.  Of  those  who  benefited  under  the 
regimen  at  Fort  Helvoir,  C'aptain  Olinick  and  Lieutenant  Friend  concluded: 

The  soldiers  who  lieneHtetl  in  this  iirooess  iieeil  not  liave  devt»lo|K‘d  insight  into  tlieir 
prohleius  in  order  to  derive  ttiat  henetlt.  Nor  are  tliey  to  t)e  considered  as  literally  liaving 
"toiigtied  it  out  .  .  .  learned  to  live  with  their  symiitoins."  Rather,  what  liapiKUied  was 
that  the  unrestdveil  emotional  drives  res|M»nsihle  fi>r  tlie  previous  iiialadjustiiients  were 
tested  against  a  tirin  but  tolerant  and  in<iividuali/.ed  reality:  tlie  drives  were  then 
reintegrated,  suhliniated.  reniohili/.ed  on  a  lugher  level. 

It  must  be  emphasized  al.so.  that  this  reintegration  did  not  take  place  siHUitanetmsly, 
in  response  to  simple  environmental  manipulations.  Those  who  have  worked  with  the 
men  are  eouHdent  that  suitable  work  assignments,  even  in  conjuiu-tion  with  idacemeiit 
close  to  their  homes  wotdd  not  alone  have  bi>en  sullicient.  except  in  a  very  few  instances. 
What  was  essetitial  to  the  reintegrative  pna'css  was  the  exia'rience  of  planned  group 
living. 

Colonel  Cruvaiit  who  suggested  that  thi.s  treatment  program  might  well 
be  called  “milieu  therapy,”  stated  that  it  appeared  in  I!)41  tlnit  such  a  program 
would  be  eti'ective  with  “situationally  conditioned,  emotionally  maladjusted  or 
physically  .sub-standard  soldiers”  as  a  re.sult  of  his  own  e.xperiences  with  the 
special  training  units.  The  results  of  the  woik  done  in  these  “Developmental 
Training  Units  ( K.xperimental)"  seemed  to  contirm  such  hopeful  anticipa¬ 
tion."’’  However,  the  application  of  the.se  units  was  never  approved  for  gen¬ 
eral  use  because  of  the  difficulty  in  making  special  assignments  after  training 
and  the  cost  in  terms  of  trainer  personnel. 

A  brief  resume  of  the  administrative  efforts  to  increase  the  effect ivenes.s 
of  military  jxsychiatry  up  to  and  including  this  period  was  published  in  1044 
by  Colonel  Menninger."'*  Efforts  were  being  increased  to  jiotentiate  the  ef¬ 
fectiveness  of  [xsychiatry  by  the  as.signment  and  utilization  of  clinical  psycholo¬ 
gists  and  psychiatric  social  workers.  During  the  latter  jiart  of  April  1044, 
a  directive  was  submitted  for  publication  outlining  the  duties  of  clinical  jisy- 
chologists."®  At  about  the  same  time.  Machine  Kec«)rds  Division,  Office  of 
The  Adjutant  (ieneral,  was  requested  to  determine  the  number  of  psychiatric 
social  workers  in  the  Army.  A  directive  pertaining  to  the  use  of  these  profes¬ 
sional  workers,  then  in  preparation,  apj)eared  as  War  Department  Circular 
20.5,  .‘U  July  l044,  which  outlined  the  functions  of  psychiatric  social  workers 
and  designated  them  as  critically  needed  specialists. 

This  amplified  the  previous  authoritative  description  of  the  duties  of 
])sychiatric  social  workers  (Specification  Serial  Xumber  263)  which  had  l)een 

Olinli'k,  S.  I,.,  and  Frlt-nil,  M.  K.  ;  Indir.-.'t  Kroiip  therapy  of  psyolioiiiMirotlc  soldiors.  I’H.vditatry 
S  :  147  May  IhlS. 
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issue<l  ill  1!)43.  It  also  underliuetl  the  importance  of  these,  workers  to  the 
psychiatric  projji-ani.  The  rapidity  of  expansion  of  psychiatric  facilities  had 
not  allowed  for  the  social  worker  requirements  to  be  met,  notwithstanding  the 
efforts  which  had  been  made  to  obtain  the  necessary  numbers  by  means  of 
classification  procedures  and  the  recruiting  of  women  for  the  positions  of 
psychiatric  social  worker  and  psychiatric  assistant.  All  of  these  develop¬ 
ments  had  been  aided  by  the  active  interest  and  advice  of  Mi’s.  Elizabeth  H. 
Ross,  the  secretary  of  the  War  Office  of  Psychiatric  Social  Work,  a  joint 
undertaking  of  the  American  As.sociation  of  Psychiatric  Social  Workers  and 
the  National  Committee  for  Mental  Hygiene. 

Increa.sed  demands  were  made  upon  the  profession  of  psychiatric  social 
work  by  the  rehabilitation  program  for  jisychiatric  patients  at  Army  hospitals 
during  the  last  half  of  1944.  As  a  result  of  a  conference  between  the  Chief, 
Neuropsychiatry  Division,  Office  of  The  Surgeon  General,  and  American  Red 
Cross  representatives,  a  large  number  of  Red  Cross  social  work  personnel 
were  approved  for  assignment  to  convalescent  hospitals  for  the  needs  of  psy¬ 
chiatric  patients. 

At  a  time  when  social  workers  from  this  source  were  already  at  a  premium, 
a  new,  heavy  request  was  thus  made  for  such  personnel.^®*  It  was  plain  that 
renewed  effort  would  be  necessary  to  staff  psychiatric  social  workers  from 
military  resources.  To  facilitate  the  development  of  this  program,  Mrs.  Ross 
was  appointed  as  consultant  to  the  Neuropsychiatry  Division  on  21  December 

1944.  A  similar  development  in  clinical  psychology  had  been  earlier  estab¬ 
lished  on  8  June  when  Lt.  Col.  Morton  Seidenfeld,  MSC,  Office  of  The  Adjutant 
General,  was  appointed  as  liaison  between  the  Classification  Branch,  Office  of 
The  Adjutant  General,  and  the  Neuropsychiatry  Division,  Office  of  The  Sur¬ 
geon  General,  for  the  purpose  of  selection,  appointment,  and  supervision  of 
clinical  psychologists.'®’ 

More  effort  was  yet  to  be  expended  in  bringing  the  clinical  psychologist 
and  military  social  workers  to  the  mental  hygiene  consultation  service.  A 
conference  to  this  end  was  held  on  10  November  by  Colonel  Menninger  and 
Major  Guttmacher  with  representatives  of  the  Classification  Branch,  Office  of 
The  Adjutant  General,  on  the  problems  relating  to  utilization  of  clinical  psy¬ 
chologists  in  mental  hygiene  consultation  services.  The  rteed  for  clinical 
p.-;ychologists  and  psychiatric  social  workers  was  expressed  by  many  psychi¬ 
atrists  at  the  time  of  the  conference  held  at  Aberdeen  Proving  Ground  early  in 

1945. 

The  problem  of  evaluating  the  effectiveness  of  the  lecture  program  as 
an  instrument  of  the  mental  hygiene  approach  to  problems  of  morale  was  a 
difficult  one  and  objective  means  were  never  satisfactorily  developed.  A  for- 

O'Kpefe,  I).  E.  :  Development  of  military  psychiatric  social  work.  HD  :  700.7. 
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mal  examination  followinjr  the  lei-ture  series  was  not  considered  to  be  an 
appropriate  metliod.  It  was  pointed  out  that  the  value  of  tlie  lectures  was 
expected  to  be  reHectetl  in  the  mental  health,  morale,  and  operational  effec¬ 
tiveness  of  units.  However,  statistical  analysis  of  certain  data  mijrht  be  of 
help  in  approacliin^  the  problem  objectively.  It  was  sufTfl^sted  that  various 
rates  might  be  reported  as  was  customary  with  other  medical  statistics;  i.  e., 
rates  based  upon  monthly  recordings  expressed  in  terms  of  the  annual  rate 
per  1,000  strength.  It  was  believetl  that  unit  AWOL,  sick  call,  company  pun¬ 
ishment,  court-martial,  venereal  disease,  discharges  under  the  provisions  of 
section  VIII,  AR  6ir)-.‘560,  neuropsychiatric,  and  hospital  admission  rates 
might  each  provide  useful  indexes  of  the  mental  health  of  the  unit.  Interest 
in  exploring  this  possibility  further  was  expressed  by  the  Neuropsychiatrj’ 
Division:  “If  it  seems  advisable  to  adopt  a  simple  workable  reporting  system 
of  these  data  this  office  would  be  very  interested  in  lending  any  assistance  de¬ 
sired  in  devising  the  reporting  forms  and  setting  up  criteria  of  evaluation  so 
that  the  data  might  he  correlated  with  other  existing  data  related  to  mental 
health.”  *"*  No  general  reporting  sy.stem  for  such  data  was  developed  and  the 
utilization  of  these  indexes  was  to  be  a  matter  of  independent  action  in  the 
field. 

Certain  objections  to  the  lecture  series  were  voiced  soon  after  publication 
at  staff  level  in  Headquarters,  Army  Service  Forces.  It  was  considered  that 
the  lectures  were  in  an  area  Wlieved  to  be  the  responsibility  of  the  morale 
services  division  and  the  orientation  officer.  A  part  of  the  difficulty,  aside  from 
the  acknowledged  overlapping  of  interest  with  morale  services,  was  in  under¬ 
standing  the  ambiguous  phrases  personal  adjustment  and  personnel  adjust¬ 
ment.  These  had  been  selected  after  objections  had  been  raised  to  the  use  of 
mental  hygiene.  It  was  agreed  that  although  the  subject  material  was  pre¬ 
sented  in  layman  terms,  the  objective  of  mental  health  made  it  a  technical 
subject  which  was  properly  the  interest  of  the  psychiatrist.  Other  objections 
were  raised  regarding:  the  inclusion  of  some  “strictly  orientation  material,” 
“the  statement  as  to  the  inadvisability  of  the  indoctrination  of  hate,”  and  the 
sequence  of  the  lectures  as  presented.*®® 

Presenting  the  lecture  series,  even  where  the  training  program  had  been 
modified  to  include  them,  was  not  without  difficulty.  At  C’amp  Roberts,  Cali¬ 
fornia,  Field  Artillery  Replacement  Training  Center,  the  personnel  adjustment 
lectures  were  given  as  2-hour  lectures  twice  weekly  to  new  groups  every  2  weeks, 
although  it  had  been  suggested  that  a  minimum  of  6  hours  be  used  for  the 
lectures.  Variations  in  educational  background  (6th  grade  to  college  gradu¬ 
ate),  in  age,  and  in  Army  experience  and  ratings  made  presentation  difficult. 

■*  Memo.  I.t  Col  W.  C.  MenniiiRer.  MC.  to  CG  .\GF.  29  Feb  44.  sub;  Index  of  mental  health.  SG  : 
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The  psychiatrist  reported :  “There  was  criticism  that  the  instruction  was  above 
the  level  of  the  group ;  that  some  40  words  were  used  that  could  not  be  found 
in  the  average  desk  dictionary.”  Attempts  which  were  made  to  simplify  the 
nomenclature  and  to  keep  within  the  educational  mean  only  served  to  reduce 
the  scope  of  the  material.**® 

The  psychiatrist  at  Camp  Wolters  observed  that  although  it  was  too  early 
to  evaluate  the  effectiveness  of  the  lecture  program,  the  first  three  battalions 
given  the  instruction  had  had  comparatively  fewer  maladjustments.  He  re¬ 
ported  that  lectures  to  trainees  had  not  been  instituted  until  September,  although 
the  lectures  to  the  cadre  had  been  started  in  June.  In  both  instances,  the 
amount  of  time  was  less  than  that  prescribed :  two  1-hour  lectures  per  series.*** 

The  changing  character  of  the  trainee  population  of  some  camps  from 
inductees  to  overseas  returnees  was  introducing  a  new  problem :  “As  you  know 
the  number  of  redeployed  troops  is  increasing  progressively.  I  feel  that  our 
material  for  personal  adjustment  lectures  fn  keeping  with  WD  [Cir]  48, 1944  is 
inadequate.  TR  MED  21  of  1944  gives  us  some  help  but  does  not  seem  to  get 
the  job  done  as  far  as  redeployed  troops  are  concerned.”  *** 

On  i5  September  1944,  Major  Guttmacher  reported  for  duty  in  the  Office 
of  The  .burgeon  General.  His  projected  primary  duties  were  to  be  the  super¬ 
vision  and  coordination  of  the  work  done  by  the  psychiatrists  in  the  mental 
hygiene  consultation  services  of  the  training  camps,  numbering  about  40.**® 
One  of  his  immediate  duties  was  the  assumption  of  responsibility  for  the  prepa¬ 
rations  which  had  been  under  way  for  a  few  months  for  a  meeting  which  would 
bring  together  all  training  center  psychiatrists  for  an  exchange  of  experiences 
gained  in  the  nearly  3  years  since  the  initial  effort  at  Fort  Monmouth.  This 
meeting  was  considered  necessary  to  take  account  of  the  demands  being  made 
upon  psychiatry,  the  measures  instituted  to  meet  the  needs  of  military  service, 
the  changing  perspectives  of  psychiatric  practice  in  the  Army,  and  the  require¬ 
ments  of  the  training  center  psychiatrists  to  accomplish  their  part  of  the 
military  mission. 

To  obtain  some  advance  information  on  these  matters.  Major  Guttmacher 
addressed  a  questionnaire  to  the  chiefs  of  mental  hygiene  consultation  services, 
receiving  replies  early  in  December.*'^  Of  21  camps  reported,  the  largest  from 
the  standpoint  of  numbers  of  trainees  .served  was  Camp  Blanding,  Florida,  with 
approximately  44,000.  The  smallest  was  at  North  Camp  Hood  with  less  than 
3,000.  Eight  psychiatrists  served  training  commands  with  under  10,000 

>>'’  .S(V  footnote  52,  p.  189. 
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trainees;  tlieie  were  7  replacement  trainiiifr  centers  with  l)etween  10,000  and 
20,000  trainees;  and  r»  had  20,000  trainees  and  alwve;  1  psycliiatrist  did  not 
rejx>rt  the  trainee  strength  at  his  <-amp.  With  regard  to  anticipated  gains  or 
losses  in  the  new  year,  5  ex|H*cted  the  trainee  strength  to  diminish,  5  expected 
an  increase,  8  foresaw  no  change,  1  reported  his  re|)lacement  training  center 
would  be  (dosed,  and  2  camps  did  not  report  with  respect  to  this  question. 

In  reply  to  a  question  “Do  you  do  all  the  outpatient  psychiatry  for  the 
trainees?"  19  replied  in  the  affirmative,  2  of  these  indicating  that  emergencies 
were  usually  seen  at  the  hospital.  One  shared  the  work  about  equally  with 
the  hos{)ital  outpatient  clinic  ((^imp  Plauche)  and  another  considered  that  20 
percent  of  the  trainee  work  was  done  at  the  hospital  outpatient  clinic  (Camp 
Croft).  The  training  cadre  was  also  served  by  consultation  services  except  at 
the  Camp  Plauche  installation.  The  cadre  varied  proportionately  with  the 
size  of  the  trainee  strength  from  600  to  7.250. 

Most  mental  hygiene  consultation  services  served  no  units  or  installations 
other  than  trainees  and  cadre,  but  a  few  also  provided  consultation  service  to 
service  schools,  sej)anite  battalions,  hospitals,  and  units  temporarily  assigned  to 
the  post. 

An  average  monthly  caseload  varied  with  the  numbers  l)eing  served  from 
between  800  and  900  at  (\mp  Hlanding,  Florida,  to  about  60  at  Camp  Roberts, 
California.  All  reported  seeing  old  cases  except  the  psychiatrist  at  Camp 
Plauche,  lioui.siana,  who  saw  none.  The  psychiatrists  at  Fort  I^eonard  Wood. 
Missouri :  Camp  Lee,  Virginia:  Mississippi  Ordnance  Plant,  Flora,  Mississippi ; 
and  North  (’amp  Hood,  Texas,  were  the  only  ones  who  reported  seeing  more  old 
oases  than  new. 

Only  at  Camp  Hlanding  and  Fort  Lewis  had  a  second  psychiatrist  been 
assigned;  in  addition,  a  psychiatrist  was  loaned  to  the  consultation  service  at 
Fort  Devens,  Massachusetts,  by  the  post  Army  Service  Forces  Training  Center. 
Seven  had  no  commissioned  clinical  psychologist  or  pereonnel  consultant,  but 
two  such  officers  were  assigned  to  Fort  Devens  and  Camp  Hlanding.  Red  Cross 
workers  were  assigned  to  only  7  mental  hygiene  consultation  .services.  Of  those 
which  had  no  Red  (’ross  worker,  6  considered  such  an  addition  desirable,  but 
8  did  not.  Some  of  the  latter  qualified  their  answers  by  stating  that  the  addition 
would  l)e  favorably  received  if  the  })erson  wei’e  a  trained  psychiatric  social 
worker;  others  ditl  not  consider  a  f>dl-time  assignment  necessary  because  of 
adequate  liaison  provided  by  the  Red  Cross  workers  in  the  hospital  or  post: 
and  another  had  a  qualified  social  worker  as  an  enlisted  man  which  met  the 
need  in  his  situation. 

Increases  in  staff  were  considered  immediately  desirable  by  14  of  the 
psychiatri.sts.  Seven  of  these  believed  an  additional  ])sychiatrist  was  needed: 
7  thought  a  commissioned  psychologist  w^as  required,  sometimes  in  addition  to 
the  additional  psychiatrist  and  sometimes  in  lieu  of  another  medical  officer. 
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Six  psychiatrists  felt  the  need  for  enlisted  {lersonnel  in  psychology  and  social 
work. 

Criteria  for  staffing  the  mental  hygiene  consultation  services  had  not  yet 
been  established,  but  in  his  reply  Major  August  (Camp  Blanding,  Fla.) 
recommended  that  there  be  1  psychiatrist  per  11,000  trainees,  1  commissioned 
psychologist  per  15,000  trainees,  and  1  enlisted  personnel  consultant  per  3,000 
trainees.  He  also  recommended  that  an  appointment  clerk,  file  clerk,  stenog¬ 
raphers,  and  clerk  typists  be  provided. 

The  mission  of  the  mental  hygiene  consultation  service  was  formulated  in 
December  by  1  psychiatrist  as  follows : 

The  difficiilty,  and  fre<iuently  the  iuiiK)ssil>ility,  of  attaining  significant  results  through 
individual  therapy  due  to  the  limitations  of  time  and  setting  is  well  recognized.  If 
important  therapy  is  to  he  accomplished  it  must  he  of  the  prophylactic  variety  performe<l 
on  a  mass  scale.  This  has  been  more  and  more  recognized  and  the  psychiatrist  has  been 
called  upon  more  and  more  to  supply  this  need  through  lectures  on  personal  adjustment 
in  the  army  given  to  all  trainees,  cadre  and  officers. 

If  a  man  appreciates  well  enough  why  we  fight,  and  why,  specifically,  he  fights,  and 
if  he  believes  in  the  rightness  of  our  cause,  he  is  not  likely  to  become  a  psychiatric  casualty 
at  a  replacement  training  center.  It  is  to  instill  and  to  develop  such  an  attitude  that 
the  consultation  service  has  devoted  itself. 

Patently,  by  this  time,  the  mission  of  the  psychiatrist  and  the  mental 
hygiene  consultation  service  included  the  promotion  of  mental  health.  How 
this  objective  was  accomplished  was  descril^d  by  a  training  center  commander 
during  the  same  month  in  the  following  paragraphs : 

It  would  be  very  presumptuous  for  me  to  tell  you  Training  Center  Commanders  how 
to  organize  or  operate  the  Consultation  Branch  of  your  S-1  Section  or  the  duties  you 
assign  to  the  neuropsychiatrist  in  that  section.  Partu  ularly  is  this  true  since  my  organi¬ 
zation  is  basetl  largely  on  what  I  learned  from  observing  the  operations  of  these  sections 
in  other  training  centers  which  I  visited.  I  shall  confine  myself  to  covering  in  a  few 
words  some  of  the  good  work  accomplished  by  an  exceptionally  well  qualified  psychiatric 
officer. 

First,  he  is  never  referred  to  by  his  formal  designation.  Doubtless  many  men  do 
not  even  know  that  he  is  a  medical  officer.  He  a.ssumes  the  role  of  advisor  and  helper 
toward  both  the  patients  who  may  come  under  his  ob.servation  and  the  battery  com¬ 
manders  whose  problem  children  they  are.  He  has  been  able  to  train  the  classification 
personnel  who  interview  incoming  trainees  so  that  they  are  able  to  spot  men  who  may 
possibly  have  personal  problems  needing  the  attention  of  the  battery  commander  and 
the  i)sychiatric  officer;  that  is,  he  discovers  those  who  may  give  trouble  before  trouble 
arises.  Battery  commanders  are  given  their  names  in  confidence  so  they  may  be  carefully 
observed  from  the  beginning.  A  check-up  over  a  period  of  months  shows  that  probably 
OoO'r  of  those  who  are  later  l)efore  the  psychiatric  officer  were  spotted  at  this  first  inter¬ 
view  by  the  classification  section. 

Second,  he  has  gained  the  complete  confidence  of  the  battery  and  battalion  com¬ 
manders  and  they  seek  his  advice  and  help  in  handling  difficult  cases.  He  has  also 
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iiitt'n'sted  the  Hrst  siM'^eiints  who  ;irt‘  usually  tcood  Judges  of  iiieii.  liu’identally,  he  learns 
what  nont  oinniissioned  officers  do  not  know  how  to  handle  men  and  they  are  weetled  lUit 
if  proper  instruction  onnnot  chjinge  them.  Hy  comparisons  between  batteries  of  the 
nuinher  of  imui  who  luive  Uhui  cur«sl  of  their  fanciiHl  ills,  he  has  stH  ureil  a  <-otuiietitive 
spirit  l)etwt>en  tlie  luittery  commanders.  In  otlier  words,  he  has  built  up  in  tlie.se  liattery 
comimimlers  a  very  strong  interest  in  salvaging  mistit  |»»*rsonnel  and  building  uji  in 
them  a  liealtliy  spirit  and  frame  of  mind  so  tliat,  instwid  of  being  sorry  for  themselves 
and  wishing  tliey  were  out  of  the  Arm.v.  they  complete  their  training  with  a  new  pride 
and  seif-conlldenct‘  and  witli  a  desin*  to  get  out  and  take  their  i>art  in  winning  the  war. 

Third,  he  works  very  closely  witli  tlie  stimmary  I’ourt  officer  and  the  Judge  advocate 
to  determine  tlie  most  apiiropriate  a<-tion  to  lie  taken  in  cases  where  offenses  have  been 
committal.  I  also  use  him  to  advi.se  me  jis  to  tlie  appropriateness  of  sentences  adjudged 
by  courts.  This  may  take  tlie  form  of  a  conferemv  lietwtvn  tlie  JA.  psychiatric  officer, 
and  myself. 

In  short,  this  jisychiatric  officer  lias  a  liealtliy  view  toward  his  duties.  He  has 
established  very  friendly  relations  with  all  luittery  commanders.  They  believe  in  and 
trust  his  decisions  and  work  together  to  solve  the  iiersomil  adjustment  problems  which 
arise.  He  had  done  this  with  a  niinimiim  of  overhead  or  red  taiie. 

Two  factors  had  led  to  the  selection  of  Aberdeen  Proving  (iiound  for  the 
meeting  of  training  center  psychiatrists,  one  of  which  was  its  proximity  to 
Washington,  D.  C.  The  other  reason  was  "becanse  of  the  fact  that  its  consulta¬ 
tion  service  is  one  of  the  most  ontstamling  in  the  Army.  '”’  The  40  psychia¬ 
trists  which  were  to  be  assembled  were  a  small  but  signilicant  fraction  of  the 
fifteen  hundred  then  on  duty  with  the  Army.  The  Hrst  general  meeting  of  all 
training  center  psychiatrists  was  held  on  8,  h.  and  10  January  1045  at  the 
Ordnance  Training  ('enter,  Aberdeen  Proving  Oround,  Maryland.  In  addi¬ 
tion  to  representatives  of  the  Neuropsychiatry  ('onsiiltants  Division  of  the 
Surgeon  General's  Office,  other  interested  agencies  were  rejiresented.  These 
included  representatives  of  the  Information  and  Education  Division,  Army 
Service  Forces;  a  repivsentative  of  the  Keplacement  and  School  Command, 
Army  Ground  Forces;  representatives  of  the  Adjutant  General's  Office;  and 
representatives  of  the  Office  of  the  Director  of  Military  Training,  Arm}’  Service 
Forces.  The  conference  provided  the  Hrst  opjiortunity  for  all  training  center 
psychiatrists  to  meet  as  a  group,  exchange  experiences,  and  receive  orientation 
from  staff  officials  regarding  the  reaction  at  headquartere  level  to  the  methods 
being  utilized  toward  solution  of  problems  which  were  of  mutual  concern. 

Subjects  presented  for  discussion  were;  the  problem  of  sick  call ;  motivation 
and  orientation;  returnees  and  redeployment;  di.scpialifying  neuropsychiatric 
standards  for  overseas  service;  military  forensic  psychiatry  and  legal  I’espon- 
sibility;  the  role  of  the  consultation  service  in  training;  the  educational  func¬ 
tions  of  the  consultation  service;  the  Negro  trainee;  the  roles  of  the  personnel 
consultant,  Ked  ('ross  .s(H’ial  worker,  and  psychiatric  social  worker  in  the  con- 

Ltr.  S(;  (’(1  ASI'Ti’.  Mil..  l.*t  I)i*p  44.  stih ;  of  psychintrlsts.  HI):  730 
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sultation  service;  relationslup  of  tlie  consultation  service  to  other  medical  of¬ 
ficers;  and  the  use  of  testing  agents.  I)iscu.ssion  was  freely  engaged  in  and 
conclusions  of  a  diverse  character  were  reached  which  were  important  to 
psychiatric  applications  in  the  military  situation. 

Of  the  several  subjects  discussed,  some  were  of  particular  interest  to  the 
training  center  psychiatrists  alone;  othei's  were  of  general  psychiatric  interest. 
Recurrent  throughout  the  discussion  was  evidence  of  crystallizing  opinion  as 
to  the  role  and  function  of  the  training  center  psychiatrist,  his  relationship  to 
command,  his  liaison  with  other  members  of  the  training  command  staff,  his 
relationship  with  other  medical  officers  and  units,  his  own  contribution  to  the 
individual  soldier  and  to  groups,  and  the  \itilization  of  psychologists  and  social 
workers  in  joint  effort.  The  significance  of  the  services  performed  by  the  train¬ 
ing  center  psychiatrists  was  expressed  by  Brig.  (Jen.  Herbert  .1.  Lawes,  Com¬ 
manding  (ieneral  of  the  Army  Service  Forces  Training  Center  at  Aberdeen 
Proving  (Iround;  Brig.  (Jen.  Arthur  Trudeau,  Assistant  Director  of  Military 
Training,  Army  Service  Forces;  and  Colonel  Menninger.  The  importance  of 
a  focus  upon  the  needs  of  the  group  was  emphasized  at  the  outset  of  the  meeting. 
In  the  same  vein,  in  deciding  upon  a  priority  among  the  various  functions  of 
the  mental  hygiene  consultation  service,  it  was  considered  that  prevention 
should  be  first  and  foremost.  On  these  points.  Generals  Lawes  and  Trudeau 
and  Colonel  Menninger  were  clear. 

In  his  prepared  lecture,  Maj.  Gen.  Ralph  M.  Pennell,  Commanding  Gen¬ 
eral,  Field  Artillery  Replacement  Training  Center,  Fort  Sill,  Oklahoma,  made 
the  following  pertinent  remarks : 

In  the  first  place,  medical  and  psycholoftical  personnel  must  be  ever  con.scious  of  the 
fact  that  in  the  Army  it  i.s  as  important  to  think  of  the  morale  of  the  men  of  the  total 
command  as  it  i.s  of  the  welfare  of  the  particular  individual  referred  because  of  personal 
difficulty.  Thi.s  should  be  remembered  when  making  recommendations  for  individual 
men.  Perhaps  thi.s  is  suggesting  that  medical  and  psychological  personnel  apply  their 
skills  in  an  unu.sual  way.  But  as  staff  officers  in  the  Army,  it  should  be  remembered 
that  the  primary  mission  of  the  Army  i.s  the  building,  training,  and  deployment  of  our 
Armed  Forces  in  such  a  way  as  to  defeat  the  national  enemies  and  safeguard  the  nation. 
The  Army  insists  that  all  imssible  be  done  for  those  who  stumble  or  fall  by  the  wayside 
in  the  dislocations  which  accompany  rapid  mobilization — but  not  at  the  expense  of  the 
primary  mission. 

In  the  second  place,  in  dealing  with  unadjusted  i)ersonnel,  the  impression  should  not 
be  conveyed  too  readily  to  them  that  there  is  an  ea.sy  way  out  of  the  Army  by  admitting 
to  personality  difficulties.  I  have  seen  certain  questionnaires  used  by  Consultation 
Services  which  make  me  wonder  whether  we  are  trying  to  cure  the  soldier  or  give  him  an 
opportunity  to  put  down  in  writing  all  of  his  trovibles — real  or  imagined — and  so  get  out 
of  the  Army.  The  latter  is  an  easy  job  for  him  to  accoinpli.sh  if  our  questionnaires  suggest 
a  variety  of  troubles  he  might  report. 

In  the  third  place.  Consultation  Service  officers  have  an  opportunity  in  their  various 
interviews  of  men  to  obtain  an  insight  into  and  an  understanding  of  many  general  camp 
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situations.  I  am  not  suggesting  that  these  oflReers  violate  any  of  their  professional  obliga¬ 
tions  to  si^eeiftc  men  by  making  luiblie.  material  which  is  given  to  them  in  confidence. 
I  am  saying,  however,  that  when  matters  of  sufficient  general  importance  are  revealed 
that  affect  the  total  command,  they  should  be  brought  to  the  attention  of  the  resiwnslble 
personnel.  In  this  way,  remedial  action  can  be  accomplished. 

In  the  fourth  place,  Consultation  Service  i)er.sonnel  .should  consider  the  continuous 
education  and  training  of  commissioned  and  noncommissioned  training  officers  as  a  part 
of  their  mission.  It  is  sometimes  possible  througl)  stich  training  to  prevent  occurrence 
of  maladjustment  among  the  men.  In  a  command,  where  the  officers  and  noncommissioned 
officers  are  untutored,  many  more  problems  may  be  generate*!  than  can  l)e  handled  by  the 
limited  number  of  officers  available  in  the  Consjiltation  Service. 

In  the  discussion  following  General  Penneirs  paper,  the  gradual  shift  in 
emphasis  from  the  treatment  of  the  individual  toward  prevention  was  recapitu¬ 
lated.  The  experiences  of  combat  psychiatrists  had  contributed  an  under¬ 
standing  of  the  importance  of  motivation,  leadership,  and  proper  assignment 
to  be  nearly  equivalent  with  mental  stability  in  the  matter  of  preserving  mental 
health.  The  psychiatrist  had  been  afforded  the  opportunity  to  become  effective 
in  prevention  through  his  position  as  adviser  to  staff  officers.  In  his  report  of 
the  conference,  Major  Guttmacher  gave  the  chief  conclusions  reached  during 
the  conference  as  follows : 

Motivation  plays  a  vital  role  in  determining  mental  health.  Insufficient  realisation 
by  the  average  soldier  of  the  degree  to  which  he  and  his  family  were  threatened  by  the 
enemy  has  been  a  l)a.sic  cau.se  for  the  high  incidence  of  psychiatric  disorders  among 
military  personnel.  Attempts  to  develop  healthy  attitudes  toward  the  war  have  been 
relatively  ineffective.  It  is  the  respon.slbility  of  the  ps.vchiatrist  to  point  out  the  meilical 
importance  of  this  problem  and  lend  full  support  to  the  I.  &  E.  [Information  and 
Education]  Division  and  the  command  in  its  solution. 

Whereas  the  treatment  and  disposition  of  individuals  suffering  from  psychiatric 
disorders  must  be  continue*!,  it  is  evhlent  that  the  chief  military  value  of  a  training  center 
psychiatrist  can  be  in  the  prevention  of  p.sychintric  disorders.  The  factors  which  deter¬ 
mine  mental  health  of  militar.v  personnel  such  as  motivation,  leadership,  training.  Job 
classification  and  assignment  are  functions  of  command.  In  these  matters  the  psychiatrist 
can  function  only  ns  an  advis<»r  t<»  the  command.  In  order  to  carry  out  this  mission,  it 
would  he  necessary  for  him  to  act  as  a  staff  officer.  At  the  present  time,  limitation  of 
assisting  personnel  barely  permits  the  psychiatrist  time  to  handle  his  heavy  case  load 
of  treatment  and  disposition.  Assumption  of  duties  in  regard  to  prevention  must  be 
gradual  and  depend  upon  the  feasibility  of  adding  further  trained  personnel  to  the 
consultation  staff. 

These  two  main  points  had  been  expressed  by  Major  Kraines  shortly 
after  the  meeting,  at  wliich  time  he  stated  his  belief  that  half  of  the  training 
center  psychiatrists’  time  .should  be  spent  in  the  field  studying  the  attitudes  of 
officers  and  men;  informally  educating  officers  and  noncommissioned  officers; 
discussing  with  officers  the  development  of  group  spirit  and  the  fostering  of  an 

'*  R|)t.  MaJ  M.  S.  Giittmaclipr.  sub ;  Mpetlnc  of  consultation  Rcrvlcp  psyrhlatrlsta  held  at  Aber¬ 
deen  Proving  Grounds.  .January  8-10,  194,'>.  SG  :  .1.^7  (.\berdeen  Pvg  Qd)N,  1945. 

I.fr.  Maj  S.  H.  Kralnps,  5IC,  to  MaJ  M.  S.  Guttmacher,  SGO,  16  Jan  45.  HD:  730  Neuro¬ 
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aggressive  attitude;  advising  officers  in  the  handling  of  incorrigibles  in  their 
units ;  and  seeing  sick  call  reporters  at  the  unit  dispensaries.  From  this  activity, 
then,  a  basis  would  be  laid  for  recommending  remedial  measures.  The  role  of 
the  psychiatrist  in  the  prevention  of  psychiatric  disorders  was  published  in 
War  Department  Circular  81,  13  March  1945.  The  scope  of  his  field  of  activity 
was  stated  in  a  paragraph  on  utilization  and  prevention.  After  clearly  stating 
that  the  responsibility  for  preventive  psychiatry  was  one  for  command ;  and, 
further,  that  the  majority  of  factors  which  determine  the  mental  health  of 
personnel  were  responsive  to  command  action,  the  te.xt  of  the  circular  continued ; 

....  The  ps.vchlatrist  acts  as  adviser  to  the  ooiumand.  In  training  centers  or  in 
Army  divisions  as  a  member  of  the  division  stirgeon’s  staff,  he  is  to  be  regarded  as 
having  a  staff  function  in  advising  the  command  on  policies  and  procedures  which 
affect  mental  health  and  morale.  In  certain  tUvisions  and  in  some  commands  there 
appear  to  be  excellent  morale  and  splendid  accomplishment  which  are  in  part  due  to 
an  ideal  relationship  Itetween  the  psychiatrist,  the  surgeon,  and  the  responsible  officers 
of  the  commander.  It  Is  the  responsibility  of  the  psychiatrist  to  be  alert  to  the  situa¬ 
tional  factors  which  are  precipitating  psychiatric  disorders  and  to  recommend  the 
measures  necessary  to  alleviate  or  remove  these  factors.  He  should  survey  the  training 
program  from  a  psychiatric  viewpoint,  advise  concerning  schedules,  the  method  of 
conditioning  troops  to  battle  situations,  and  adjustment  to  extremes  in  climate.  He 
should  pay  close  attention  to  such  matters  as  the  furlough  policy  and  the  handling  of 
AWOL  ca.ses.  Through  collaboration  with  the  personnel  cla.ssification  officer  he  should 
be  able  to  prevent  many  psychiatric  disorders  by  bringing  a  medical  viewpoint  to  bear 
in  the  Job  assignment  problems.  He  should  be  alert  to  evidence  that  troop;,  are  ap¬ 
proaching  the  limit  of  their  endurance  and  in  need  of  rest.  Equally,  he  should  be  alert 
to  untoward  effect  of  boredom  from  excessive  idleness.  He  should  advise  other  agencies 
which  are  important  to  the  morale  and  mental  health  of  the  troops :  the  information  and 
education  officer,  the  chaplain,  the  Red  Cross,  and  the  special  services  officer. 

Preventive  Psychiatry  Phase 

The  continuing  demands  of  military  circumstances  had  forced  adoption  of 
new  policies  with  regard  to  utilization  of  manpower.  As  new  policies  were 
instituted,  new  methods  were  developed ;  as  the  new  methods  were  applied,  new 
problems  were  faced  and  solutions  sought ;  as  new  solutions  were  proffered,  new 
military  roles  were  defined.  Commanders,  confronted  with  the  difficult  prob¬ 
lems  attendant  on  the  requirements  of  a  tremendous  mobilization  of  military 
maniK)wer,  learned  how  to  utilize  effectively  the  skills  of  these  three  professions 
in  a  manner  and  to  a  degree  never  before  realized  in  military  psychiatry.  As 
commanders  found  new  significance  and  meaning  in  their  relationship  to  psy¬ 
chiatry,  psychiatrists  also  found  new  responsibility  and  perspective  of  con¬ 
siderable  importance  as  a  result  of  the  wartime  experience. 

One  of  the  important  developments  in  military  psychiatry  came  about  as 
a  result  of  an  increased  awareness  that  the  needs  of  the  group  were  of  as  great 
a  concern  for  the  military  psychiatrist  as  were  the  needs  of  the  individual 
patient.  Preventive  psychiatry  had  come  to  be  the  designation  for  that  branch 
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of  military  psychiatry  which  was  concerned  with  the  eyaluation  of  the  atti¬ 
tudes  of  men  and  the  effects  of  environmental  stresses  and  supports  at  play 
upon  them.  It  was  concerned  with  providing  counsel  and  adyice  on  measures 
required  in  the  preventiye  effort,  tojrether  with  the  reasons  why  particular 
measures  were  indicated.  'Fhis  was  military  psychiatry  on  a  firm,  positive 
basi.s.  It  made  its  contribution  to  the  military  community  in  constructive 
terms.  It  helped  indiyidnals  to  find  a  measniv  of  succe-ss  and  .siitisfaction  in  an 
occupation  that  was  for  many  soldiers  reluctUTitly  assumed  and  difficult. 
It  helped  commanders  and  .staff'  officers  in  the  aj)prai.sal  of  men,  the  selection  of 
leadei-s.  and  the  trainiiijjr  of  iinliyidiials  of  widely  differinjj:  qualities  and  ex¬ 
perience.  It  assisted  in  the  maintenance  of  morale  and  promotion  of  mental 
health  and  treated  individuals  l)efore  .serious  reaction  patterns  were  firmly 
established.  It  was  a  social  p.sychiatry  far  reinoyed  from  the  earlier  practice  of 
ri<ri<lly  exclndiuj;  and  eliininatinf;  any  who  mifjht  j)otentially  have  an  emo¬ 
tional  disorder.  It  was  a  psychiatry  which  took  serious  note  of  its  responsi¬ 
bilities  to  the  individual  patient  and  to  the  community  of  which  l)oth  the 
military  psychiatrist  and  the  iinliyidual  soldier  were  meml)ers.  This  was 
a  departure  from  the  traditional  role  of  the  civilian  psychiatrist;  it  was  a 
definite  advance  from  the  traditional  application  of  psychiatry  in  the  military 
service.  To  indicate  this  broad  sco|)e,  the  term  preventive  psychiatry  st^emed 
most  appropriate  to  many  of  those  who  were  eufrafied  in  those  activities. 

Publication  in  June  lh45  of  the  technical  bulletin,  d'B  MED  156,  on  the 
consultation  service,  provided  an  official  reference  to  the  function,  orjranization, 
and  procedure  in  traininjr  center  mental  hyjriene  clinics.  These  units,  which 
prior  to  World  War  II  had  no  military  counterpart,  were  now  firmly  estab¬ 
lished  as  important  resources  to  command.  In  internal  organization,  they 
were  similar  to  civilian  community  mental  hyfriene  clinics;  in  external  rela¬ 
tionships  they  were  operated  as  the  local  mental  hyijiene  unit  for  a  circum¬ 
scribed  community  of  military  personnel.  Thus  had  l)een  overcome  a  prin¬ 
cipal  obstacle  in  the  deveh»pment  of  preventive  psychiatry:  the  lack  of  a  func¬ 
tional  unit  for  brin^in^  p.sychiatrists  into  intimate  relationship  with  the 
problems  of  trainees  and  trainin<r  cadre.  Xow  psychiatry  in  World  War  II 
had  produce<l  in  the  trainin<r  settiiifr  an  oifranization  which  would  facilitate 
the  broader  application  of  psychiatric  theory  and  practice.  Apropos  of  this, 
lA'inkau  has  recently  stated  that  improvement  of  health  follows  when  “theory 
matures  into  opeiatinjr  pr<H‘e<lui‘e,  when  plans  become  peo])le  at  work." 
Tliese  steps  had  been  taken  by  trainin<r  center  j)sychiatrv. 

The  chief  aim  of  the  psychiatri.st,  clinical  psycholo<;ist,  and  i)sychiatric 
social  worker  as  a  team  was  declared  to  l)t>  prevention  of  mental  disorder  as  a 
contribution  toward  the  ultimate  objective  of  maximum  conservation  of  man- 

*-■' Lemkau.  I*.  V.  :  Locnl  iiMMifal  hrtiltli  srrvires.  Ana.  Am.  AcihI.  l*olit.  &  Social  Sc.  286:  116-125. 
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power.  The  relatively  high  iueidenee  of  psychiatric  disorders  during  training 
had  made  prevention  in  this  setting  a  problem  of  primary  importance.  In  the 
accomplishment  of  the  j)reventive  program,  the  stall’  of  the  mental  hygiene 
consultation  service  utilized  psychiatric  doctrine  and  methods  to  assist  in  the 
solution  of  problems  which  are  the  responsibility  of  command  :  morale,  leader¬ 
ship,  and  motivation;  basic  loyalty  and  group  identification:  discipline  and 
justice:  training  and  satisfying  occupational  experience.  From  tne  foregoing 
list,  it  is  apparent  that  psychiatrists  and  the  ancillary  professional  personnel 
were  not,  and  could  not  be,  sole  advisers  in  any  of  these  aieas.  Actually,  to  be 
most  effective  in  the  prevention  of  psychiatric  disorders,  the  staff  of  the  mental 
hygiene  consultation  service  had  to  work  as  an  integral  unit  of  the  training 
command  and  maintain  a  close  working  liai.son  l)etween  mental  hygiene  consul¬ 
tation  service  personnel  and  other  concerned  officers  of  the  training  staff. 

It  is  clear  from  the  foregoing  that  the  scojie  of  the  military  psychiatrist’s 
job  goes  far  beyond  the  usual  kind  of  civilian  practice  in  which  one  may  hav'e 
become  expert  by  long  clinical  ex2)erience.  The  way  in  which  the  psychiatrist 
became  proficient  in  this  was  outlined  by  General  Menninger ; 

The  ps.vchiatri.'<t  .  .  .  had  to  know  the  Army  and  it.s  mix.'iion ;  he  had  to  he  able  to 
identify  hini.self  elosely  with  the  Army;  he  had  to  reorient  from  his  interest  in  treating 
one  person  to  the  prevention  of  mental  ill  health  in  groups;  he  had  to  attempt  to  apply 
the  best  of  his  psychiatric  kmtwledge  to  the  scx  ial  situation  in  whicli  he  worked.  .  .  . 

....  His  work  specitlcally  re<iuired  him  to  know  the  structure  of  the  Army  and  the 
methods  that  were  used  in  the  Army.  He  had  t<>  know  the  point  of  view  of  tlie  men  In  the 
Army,  what  they  were  experiencing,  what  they  were  expe<  te(l  to  do,  how  they  felt  about 
it,  and  the  prevalent  emotional  stres-ses  as  well  as  the  available  emotional  supports. 
Furthermore,  he  had  to  identify  witti  the  Army  to  the  extent  of  believing  in  it,  wanting 
to  contribute  constructively  to  it.  and  feeling  of  sen.se  of  pride  in  being  a  part  of  it. 

The  forging  of  effective  relationships  with  other  .staff  officers  was  es.sential 
for  the  ijsychiatrist’s  professional  growth  in  military  psychiatry.  Therefore, 
perhaps  the  first  important  step  to  be  taken  was  for  the  psychiatrist  to  realize 
that  other  staff  officers  were  also  concerned  with  the  same  basic  jyroblems  as 
confronted  him.  The  approaches  of  other  staff  officers  to  problems  of  motiva¬ 
tion,  utilization,  morale,  and  leadership  were  from  backgrounds  which  were  at 
considerable  variance  with  that  of  the  psychiatrist.  For  the  psychiatrist,  then, 
to  make  a  significant  contribution  be  had  to  be  clearly  understood,  both  in 
terms  of  his  evaluation  of  a  given  problem  and  his  recommendations  toward 
its  solution.  Because  of  difficulties  in  common  understanding,  resulting  from 
varying  backgrounds,  it  was  necessary  for  the  2>sychiatrist  to  be  able  to  explain 
his  concejffs  in  terms  which  were  readily  under.sto<Kl  by  {leojile  unfamiliar  with 
psychiatric  terminology.  The  education  of  staff  officers  was  facilitated  by  use 
of  expressions  which  were  readily  understood  by  them.  The  reserve  which  was 
encountered  in  the  application  of  psychiatric  principles  was  often  dissipated 


Seo  footnote  p.  171. 


222 


PERSONAL  HEALTH  MEASURES  AND  IMMUNIZATION 


when  it  became  clear  that  the  problems  were  mutual  ones  and  that  they  were 
more  profitably  approached  as  joint  ventures  with  the  psychiatrists  contributing 
a  fair  share. 

As  in  civilian  life,  psychiatrists  encountered  resistance  to  psychiatry  among 
military  personnel  because  of  fear  of,  aversion  for,  or  misconceptions  regarding 
individuals  who  required  psychiatric  assistance.  Such  reactions  were  best 
dealt  with  by  the  continual  familiarization  of  key  personnel  with  the  nature  of 
emotional  illness.  The  tendency  to  ostracize  the  psychiatric  patient  by  means 
of  punitive  dispositions  had  to  be  handled  by  a  consistently  interpretative  ap¬ 
proach.  In  this  the  psychiatrist  who  could  welcome  constructive  criticism  of 
his  own  services  was  more  effective  than  the  psychiatrist  who  could  not.  For 
if  he  reacted  to  criticism  with  hypersensitivity,  he  tended  to  isolate  himself 
from  the  military  community,  distinctly  diminishing  his  effectiveness  as  the 
leader  of  the  mental  hygiene  consultation  service.  Such  isolation  failed  to 
promote  the  mutual  understanding  which  was  absolutely  necessary  for  the 
military  psychiatrist  to  serve  effectively  the  organization  ^  which  he  was 
assigned.  The  ability  to  provide  satisfactory  professional  services  to  other 
members  of  the  training  staff  was  commensurate  with  mutual  understanding  of 
each  other’s  role. 

Of  all  the  training  cadre,  the  psychiatrist’s  relationship  to  the  company 
commander  was  of  primary  importance.  His  was  the  direct  responsibility  for 
the  individual  soldier.  How  well  he  exercised  his  command  was  a  potent  factor 
in  maintaining  morale  and  promoting  mental  health.  To  assist  him  with  diffi¬ 
cult  individual  problems,  conferences  were  held  at  which  psychiatrist  and  com¬ 
pany  commander  could  discuss  possible  solutions.  Colonel  Cruvant  character¬ 
ized  the  intelligent  line  officer  as  a  “bulwark”  in  the  “early  recognition, 
prophylaxis,  prevention  and  prompt  elimination  of  the  psychiatrically  unfit.” 

In  relation  to  the  company  commander,  it  was  important  that  no  confusion 
arise  between  medical  function  and  command  responsibility  in  the  disposition 
of  the  administratively  unfit  soldier.  In  his  relationship  to  the  company  com¬ 
mander,  the  psychiatrist  w^as  active  at  the  basic  level  of  prevention  by  promot¬ 
ing  mental  health.  His  advice  to  the  company  commander  was  for  general 
application  to  help  prevent  a  decline  in  morale  and  increase  in  neuropsychiatric 
disability.  The  lecture  program  to  cadre  and  trainees  was  also  directed  at 
the  promotion  of  mental  health. 

In  addition  to  the  level  of  prevention  represented  by  promotion  of  mental 
health,  other  functions  in  prevention  at  other  levels  were  practiced:  specific 
preventive  measures  based  on  etiology;  early  diagnosis  and  treatment;  limita¬ 
tion  of  disability ;  and  rehabilitation. 

Specific  preventive  measures  within  the  strict  sense  of  the  term  are  not 
generally  considered  to  be  applicable  to  most  psychiatric  disorders — the  etiology 
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of  many  conditions  being  so  characteristically  multiple  factor  in  type.  How¬ 
ever,  in  the  military  service,  psychiatric  disability  had  a  distinct  relationship 
to  morale  and  the  latter  to  leadership.  Therefore,  when  the  environment  of 
the  soldier  was  affected  by  policies  set  forth  by  command,  these  became  factors 
that  were  considered  as  supports  or  stresses  for  the  mental  health  of  the  indi¬ 
vidual  soldier  and,  in  a  sense,  factors  of  etiologic  significance  in  the  matter  of 
psychiatric  disability.  Policies  which  were  not  cognizant  of  certain  needs  of 
the  individual  often  acted  as  stresses  which  tended  to  estrange  the  soldier  from 
his  group.  On  the  other  hand,  policies  which  were  important  to  the  preserva¬ 
tion  of  mental  health  and  the  maintenance  of  morale  were  those  which  provided 
incentive,  stimulated  motivation,  inculcated  responsibility,  and  developed  a 
sense  of  duty.  Cleai'ly,  the  psychiatrist  in  training  centers  had  to  be  sensitive 
to  policies,  procedures,  and  environmental  factors  which  acted  adversely  on 
morale  and  precipitated  psychiatric  disorders.  When  warranted,  he  recom¬ 
mended  measures  necessary  to  alleviate  or  remove  stress  factors.  To  function 
adequately  in  this  capacity,  the  psychiatrist  had  to  evaluate  the  total  man- 
environment  complex  in  light  of  the  main  objective :  to  make  the  soldier  well- 
trained,  properly  informed,  mission-oriented,  and  group-identified  so  that  he 
would  be  more  apt  to  be  effective  and  to  take  satisfaction  in  his  military  life. 
Valuable  policies  and  practices  were  those  which  enhanced  the  individual’s 
self-esteem  and  considered  him  as  a  pei-son  when  important  matters  concerning 
him  were  at  issue.  Insofar  as  these  policies  were  modified  in  response  to 
psychiatric  evaluation  and  recommendation,  the  measures  were,  indeed,  specific 
preventive  ones. 

When  promotion  of  mental  health  and  specific  preventive  measures  of  the 
order  indicated  above  were  insufficient,  the  trainee  experienced  symptoms  which 
brought  him  to  medical  attention.  Nearly  always  when  this  occurred,  some 
degree  of  psychiatric  disability  was  present.  In  such  cases  the  aim  of  the 
preventive  program  shifted  toward  early  diagnosis  and  treatment.  Here,  the 
dispensary  surgeon  was  important  in  the  preventive  approach. 

A  good  working  liaison  between  the  psychiatrist  and  dispensary  surgeon 
was  essential  in  the  proper  management  of  trainees  in  whom  early  symptoms 
of  maladjustment  were  often  referrable  to  various  organic  systems  of  the  body. 
Apprehension  in  response  to  such  symptoms  often  led  the  trainee  to  believe 
that  he  had  heart  disease,  gastrointestinal  disease,  or  other  physical  disorders. 
The  proper  management  of  the  trainee  required  a  point  of  view  by  the  medical 
officer  and  psychiatrist  of  considerable  importance  to  process  of  adjustment 
by  the  trainee.  Every  individual  who  presented  a  diagnosable  symptom  com¬ 
plex  or  personality  disorder  was  not  necessarily  to  be  recommended  for  separa¬ 
tion  from  the  service;  nor  was  hospitalization  to  be  recommended  for  all  who 
presented  diagnosable  conditions.  Rather,  maximum  efforts  were  to  be  made 
to  help  the  individual  make  a  satisfactory  adjustment  in  the  training  situations. 
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III  accoinplishiiij;  this,  it  was  important  for  an  appropriate  physical  examination 
to  be  made,  includiiifr,  of  coursts  an  examination  of  tlie  organic  system  referred 
to.  A  perfunctory  or  careless  examination  only  exaggerated  an  already  present 
anxiety,  making  subsequent  management  more  difficult.  When  a  well-conducted 
examination  disclosed  no  physical  disease,  it  was  best  for  the  .soldier  to  be 
promptly  .so  informed.  If  his  anxiety  persi.sted,  the  medical  officer  would 
interpret  the  soldier's  symptoms  as  manifestations  of  a  common  response  to  the 
stress  of  training.  Along  with  such  an  interpretation,  reassurance  was  given 
by  the  medical  officer  that  notwithstanding  certain  common  difficulties  encoun¬ 
tered  in  training,  most  men  were  able  to  make  the  adjustment.  Sometimes 
trainees  were  encouraged  to  di.scuss  tiieir  problems  and  symptoms  with  friends 
because  it  was  reassuring  for  some  to  learn  that  others  had  experienced  similar 
disturbances  or  were  carrying  on  effectively  in  spite  of  symptoms.  Emphasis 
was  placed  upon  exerting  maximum  effort  in  spite  of  defects  as  contrasted  to 
the  focusing  of  attention  upon  defects.  This  approach  had  the  salutary  effect 
of  diminishing  the  tendency  of  the  trainee  to  utilize  symptoms  or  defects  for 
purpo.ses  of  primary  or  secondary  gain.  It  was  found  that  such  management 
during  the  early  period  of  adjustment  of  training  allowed  trainees  soon  to 
become  asymidomatic,  no  longer  requiring  the  medical  officer's  reassuring 
support.  Cases  of  maladjustment  which  did  not  respond  satisfactorily  to  the 
efforts  of  the  conqiauy  officer  or  dispensary  surgeon  were  afforded  a  first  echelon 
type  of  p.sychiatric  treatment  at  the  mental  hygiene  consultation  .service  where 
similarly  oriented  treatment  was  offered.  Thus,  the  trainee  was  seen  early  in 
the  development  of  his  symptoms,  evaluated  with  regard  to  the  training  situa¬ 
tion  and  the  individual's  potential,  and  afforded  treatment  which  was 
appropriate  to  both. 

Yet  another  level  of  preventive  effort  was  practiced  in  the  important  matter 
of  occupation.  When  definite  disability  was  present  of  a  type,  which  by  reclassi¬ 
fication  or  reassignment  would  result  in  productive  service  rather  than  total  loss 
of  the  individual  to  the  military  .service,  the  result  was  limitation  of  disability. 
Efforts  at  utilizing  the  mentally  retarded  and  emotionally  unstable  were  clearly 
directed  toward  this  end.  In  solution  of  such  problems,  good  liaison  with  the 
cla.ssification  and  assignment  section  was  of  most  importance.  In  this  area, 
the  psychologist  was  often  of  most  value  as  liaison  between  the  mental  hygiene 
consultation  service  and  the  personnel  division. 

Finally,  rehabilitation  as  a  measure  of  a  complete  preventive  program 
was  carried  out  at  several  training  centers  on  an  experimental  basis  with  the 
mental  hygiene  consultation  service  .staff  participating.  With  this  type  of 
‘‘milieu  therapy"  organized  effort  at  all  levels  of  prevention  of  i>sychiatric 
disability  was  engaged  in  and  all  the  elements  of  a  comprehensive  ]n-ogram 
of  preventive  psychiatry  were  e.stablished  in  the  training  center.  This  develop¬ 
ment  had  taken  place  in  units  which  in  almost  every  instance  were  a  part  of 
the  training  center  command. 


PRI-iVENTlVE  PSYCHIATItY 


2*25 


The  mental  hygiene  consultation  service  as  an  integral  part  of  the  training 
division  had  develo|)ed  as  a  I’esult  of  a  recognized  nee<l  for  professional  services 
at  this  echelon.  The  advantages  of  this  close  relationship  were  several.  For 
exam[)le,  it  hao  been  found  that  when  similar  facilities  were  provided  as  part 
of  a  hospital  outpatient  service  'iie  etfectiveness  of  the  mental  hygiene  consul¬ 
tation  service  in  support  of  tiie  training  mission  was  considerably  diminished. 
This  was  the  result  of  a  combination  of  factors  having  to  do  with  the  reaction 
of  the  referred  enlisted  personnel  and  the  reaction  of  referring  staff  officers. 
An  enlisted  man  tended  to  react  to  being  sent  to  the  hospital  clinic  in  such  a 
way  as  to  undermine  further  his  already  weakened  motivation  for  performing 
duty.  He  reacted  as  though  it  had  been  indicated  to  him  that  he  was  too  sick 
to  continue  on  duty.  Furthermore,  he  lost  identification  with  the  mission  of 
his  organization.  At  the  same  time,  unit  commanders  reflected  much  the 
same  point  of  view  in  othei'  way.s.  It  was  a  common  belief  that  the  men  should 
be  sent  to  such  a  facility  only  when  the  commander  was  convinced  that  the 
men  were  not  worth  any  further  effort  expended  toward  making  them  into 
soldiers.  It  was  also  feared  that  if  members  of  the  hospital  staff  did  not  fully 
understand  the  nature  of  referrals  from  the  training  organization,  an  easy  exit 
from  the  difficulties  of  the  adjustment  period  might  l)e  offered  the  trainee. 
It  was  found  that  when  the  mental  hygiene  consultation  service  was  in  the 
training  area,  and  out[)atient  care  provided  in  that  setting,  the  suggestion  of 
escape  via  the  hospital  was  much  diminished.  Company  and  battalion  com¬ 
manders  as  well  as  other  staff  officers  of  the  training  division  came  to  view 
the  activities  of  the  mental  hygiene  consultation  service  as  being  not  in  oppo¬ 
sition  to,  but,  rather,  in  concert  with  their  own  efforts. 

Assignment  of  the  mental  hygiene  consultation  service  personnel  to  the 
training  command  was  important  to  establishing  the  esprit  de  corps  so  im¬ 
portant  to  the  maximum  effectiveness  of  the  team.  It  provided  the  mental 
hygiene  consultation  service  personnel  with  strong  incentive  to  become  identi¬ 
fied  with  the  training  command  and  its  objectives.  Furthermore,  personnel  of 
the  training  command  more  freely  requested  the  help  of  the  mental  hygiene 
consultation  service  staff  when  it  was  part  of  the  same  command  than  when  the 
services  were  supplied  as  part  of  the  hospital  service. 

As  a  corollary  to  these  observations,  the  optimum  location  of  the  mental 
hygiene  consultation  service  was  in  a  building  in  close  proximity  to  the  head¬ 
quarters  of  the  training  center.  The  numerous  necessary  staff  associations  of 
the  mental  hygiene  consultation  service  personnel  with  other  staff  and  command 
agencies  required  the  j)hysical  location  of  the  clinic  in  the  headquarters  area. 
Because  of  the  community  of  interests  with  the  classification  and  assignment 
section  in  so  many  of  the  cases  referred  to  the  mental  hygiene  consultation 
service,  it  was  most  conveniently  situated  near  that  unit.  The  training  center 
psychiatrist  also  had  to  maintain  a  close  working  relationship  with  officers  in 
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S-1,  S-S,  iijiit  dispensaries,  various  companies,  office  of  the  post  surgeon,  office 
of  the  judge  advocate,  office  of  information  and  education,  and  the  office  of  the 
chaplain.  All  of  these  important  associations  were  best  maintained  by  a  central 
location  so  that  frequent  visits  between  staff  officei-s  could  be  conveniently 
arranged  for  collaborative  effort. 

Inversely,  the  effecticeness  of  the  mental  hygiene  consultation  service  was 
considered  definitely  limited  by  its  locaition  in  the  hospital  area  or  as  part  of  the 
hospital  outpatient  service.  Thus,  at  Fort  Francis  E.  Warren,  Wyoming,  in 
June  1945,  of  501  new  oases  seen,  only  9  were  referrals  from  company  command¬ 
ers  and  the  type  of  service  was  narrowly  i-estricted  : 

The  Consultation  Service  <<)ntiinies  to  l>e  hnnlened  with  a  large  dispositional  load 
which  limits  the  time  available  for  an  ade<iuate  treatment  program.  Preventive  psychia¬ 
try  is  almost  nonexistent,  the  psychiatrist  of  the  Consultation  Service  having  had  an 
opportunity  to  make  only  two  mental  hygiene  talks  in  a  period  of  five  months.  In  dis¬ 
cussing  this  matter,  the  Po.st  Surgeon  ami  .  .  .  Executive  Officer  of  the  ASF  Training 
Center,  explained  that  the  MTP  .s<-hedule  is  so  crowded  that  to  date  it  has  been  impossible 
to  find  time  for  such  mental  hygiene  le<‘tures. 

Too  close  a  relationship  to  the  hospital  tended  to  minimize  the  number  of 
valuable  contacts  made  between  staff  members  of  the  mental  hygiene  consulta¬ 
tion  service  and  the  other  officers  of  the  training  command.  The  mission  of  the 
mental  hygiene  consultation  service  in  providing  psychiatric  services  was 
adapted  to  the  training  mission  of  the  organization  which  it  served.  This  frame 
of  reference  tended  to  be  obscured  both  to  the  medical  personnel  and  training 
cadre,  when  the  mental  hygiene  consultation  service  was  physically  placed  in 
the  hospital  or  hospital  area.  When  this  occurred,  the  professional  services 
became  less  frequently  sought  by  the  training  cadre  and  less  appropriately 
given. 

The  Chief  of  the  Mental  Hygiene  Consultation  Sei'vice  at  Camp  Crowder 
was  assigned  to  the  station  hospital.  The  post  surgeon,  who  was  also  the 
commanding  officer  of  the  hospital,  believed  all  medical  personnel  should  be 
directly  re.simnsible  to  him.  The  commanding  general  of  the  training  center, 
however,  thought  it  desirable  for  the  training  center  psychiatrist  to  be  assigned 
to  him  and  this  was  in  accord  with  the  recommendation  made  from  the  Surgeon 
General’s  Office. 

Still  another  example  of  difficulties  in  relation  to  the  hospital  staff  associa¬ 
tion  is  disclosed  by  the  psychiatrist’s  remarks  concerning  affairs  at  Camp 
Claiborne  where  acceptance  by  the  training  staff  had  also  lagged : 

The  situation  at  this  camp  i.s  rathv’r  difficult.  I  am  assigned  to  the  hospital  and 
operate  under  the  Jurisdiction  of  the  neurop.sychiatric  ward.  The  functions  of  a  con- 

>»  Ltr.  Lt  Col  J.  H.  Grcist.  Consultant  In  Npuro|>ayohiatr.v,  7th  RvC,  to  Siirg  7th  SvC,  7  Aug  45, 
sub  :  Report  of  Inspection  of  consultation  service.  Fort  Francis  E.  Warren,  W.vomlng  ...  2  and  3 
July  45.  HD:  7.30  Neuropsychiatry. 

Ltr.  Maj  S.  H.  Kralnes,  Oanip  Claiborne,  La.,  to  Col  W.  C.  Menninger,  12  Aug  1945.  HD; 
7.30  Neuropsychiatry. 
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sultntion  servic**  are  new  to  the  hospital  and  ditfieiilt  for  tliein  to  aceeiit.  Tlie  trainint; 
command  also  is  adverse  to  activities  of  such  a  consultation  service.  .  .  . 

In  September  1!)45.  tlio  Kiorlitlt  Service  ('onimantl  neuropsyehiatric  con¬ 
sultant  visited  (’itntp  ('laibttrne,  Louisiana.  As  a  result  of  his  visit,  be  reported : 
‘‘This  Mental  Hyfriene  ('linic  is  unitjue  in  that  its  psychiatrist  is  assiirued  to  the 
neuropsychiatric  sectioti  of  the  Station  Hospital.  Heretofore  stich  units  have 
been  independent  of  a  station  hositital.  The  present  iirrangenient  does  widen 
the  scope  of  hos{)itaI  activities  but  is  of  no  {tarticular  advantapre  to  the  Mental 
Hygiene  Clinic.’*  The  situation,  unsatisfactory  as  it  was  at  Cainj)  Claiborne, 
had,  nevertheless,  improved  over  the  earlier  character  of  service  offered  at  this 
post.  Before  establi.shment  of  the  clinic  as  sultordinate  to  the  hospital  service, 
it  had  been  under  the  direction  of  a  noninedical  officer.  This  unit  was  then 
entitled  the  “Personnel  and  Separation  Branch,  Military  Personnel  Division.” 
The  name  suggests  the  strong  emphasis  placed  upon  the  administrative  character 
of  the  mission  assigned  by  local  authority.  This  is  clearly  indicated  by  the  post 
regulation  describing  the  Personnel  and  Separation  Branch.  Although  the 
general  scope  of  a  mental  hygiene  consultation  service  was  included  in  outlining 
the  functions  of  this  unit,  far  greater  emphasis  had  been  placed  upon  the  pro¬ 
cedures  to  facilitate  the  separation  from  the  service  of  men  who  were  to  be 
discharged  administratively. 

In  situations  in  which  the  mental  hygiene  consultation  service  was  not 
overburdened  by  disposition  problems,  or  too  closely  identified  with  the  hospi¬ 
tal  mission,  the  preventive  mission  was  furthered.  Of  the  effective  ways  to 
approach  prevention,  the  modification  of  attitudes,  a  traditional  technique  of 
mental  hygiene,  had  been  best  developed  in  most  instances.  However,  some 
efforts  were  made  toward  a  statistical  basis  for  preventive  measures.  Such 
studies  were  of  two  t3’pes :  the  continuing  tvpe  of  studv  of  a  jiarticular  problem 
to  establish  trends,  and  the  brief  studies  of  special  problems  when  required. 
The  former  group  included  studies  in  which  the  mental  hygiene  consultation 
service  regularly  procured  data  on  unit  AWOL  rates,  unit  incidence  of  venereal 
disease,  and  unit  sick  call  rates.  These  rates  were  believed  to  indicate  the 
pre.sence  of  problems  related  to  morale  and  leadership.  ^Vhen  AWOL,  venereal 
disease,  and  sick  call  rates  were  low,  it  was  interpreted  that  su])porting  factors 
were  effective  or  that  stress  was  minimal.  "When  such  rates  were  high,  further 
study  was  deemed  necessaiw  to  elucidate  the  significant  fiictors  responsible  so 
that  recommendations  could  be  formulated. 

The  psychiatrist  at  Camp  "Wolters  attempted  to  evaluate  the  morale  of 
the  training  company’,  fir.st  b.v  measurijig  the  ])roductivity  of  each  company, 
and  later  by  figuring  weekly  sick  call  rates  and  transfers : 

Ltr.  I.t  Col  P.  C.  Tnlkliicton,  to  CO  Sta  Hosp.  (’am,i  (’Iniborne.  I.a,.  24  Sep  45.  .sub  :  Report  of 
neuropsyohlatrie  eonsultnnfs  visit  to  station  Iiospitai.  Camp  Claiborne.  I.nnislana.  HD  :  730. 

I.tr.  .Maj  R.  C.  Hunt  to  CO  IRTC.  Camp  Wolters.  Tex..  7  May  45.  snb  :  Report  of  consultation 
service  for  the  niontli  of  .4prll  1945.  HU:  730  Neuropsychiatry. 
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An  effort  was  made  to  work  up  statistU's  and  charts  on  prnduetiuii  efficiency  of  the 
company  level.  No  honest  statistical  basis  could  he  found  atid  the  projet't  was  abandoned. 
The  men  eventually  lost  have  usually  been  in  two  or  more  different  orKanizations  before 
final  failure,  so  that  it  Is  Impossible  to  determine  which  organization  should  receive  the 
discredit,  and  the  number  transferrefl  as  tralnliif;  deficients  and  the  numbers  pending  at 
the  end  of  cycle  are  much  larger  than  the  losses. 

Because  this  study  was  a  failure,  weekly  sick  call  rates  and  transfers  were 
charted.  It  was  suggested  that  morale  level  would  be  reflected  by  the  degree 
that  men  would  strive  for  hospitalization  and  emergency  furloughs. 

Questions  were  raised  with  resj)ect  to  the  reliability  of  this  type  of  index 
to  morale :  *** 

....  The  relationship  between  morale  and  8lck-<‘all  rate  is  by  no  means  «>nslstent : 
we  have  all  seen  occasional  units  with  low  morale  and  low  sick-call,  perhaps  because 
artificial  and  repressive  measures  are  used  to  bold  down  sick-calls.  This  illustrates  the 
necessity  of  watching  all  possible  morale  indicators,  including  go.sslp  and  one's  intuitive 
feelings  about  a  group  which  shows  nothing  wrong  statistically. 

The  use  of  repressive  measures  to  keep  indicators  of  poor  morale  from  re¬ 
flecting  such  circumstances  was  considered  by  another  observer  to  warrant 
another  index  as  a  validating  check  against  the  incorrect  morale  indices :  “It 
is  a  pity  that  the  number  of  courts-martial  is  not  published  for  each  RTC  and 
the  average  number  of  years  in  the  sentences.  This  would  give  an  opportunity 
for  a  comparative  study  on  the  means  with  which  RTC’s  try  to  maintain 
morale.” 

Two  factors  may  have  adversely  affected  the  development  of  a  statistical- 
epidemiologic  approach  to  preventive  psychiatry  in  the  training  centers, 
although  an  interest  in  this  methodology  was  being  manifested  with  regard  to 
com'.at  psychiatry.  One  of  these  was  the  loss  of  personnel  at  local  installations 
as  a  result  of  personnel  surveys.  The  result  of  such  economy  measures  was  to 
place  greater  burden  upon  the  psychiatrist  for  detailed  administrative  matters 
connected  with  the  operation  of  the  consultation  service.  Another  result  was 
that  such  cuts  did  not  allow  assignment  of  additional  required  professional 
personnel  to  free  the  psychiatrist  from  strictly  clinical  responsibilities  so  that 
an  effective  preventive  program  could  be  developed.  The  effects  of  such 
measures  were  being  felt  shortly  after  the  Aberdeen  conference. 

The  second  major  factor  in  the  failure  to  develop  further  the  epidemiologic 
approach  to  preventive  psychiatry  may  liave  been  the  beginning  of  demobiliza¬ 
tion  when  numerous  training  centers  were  scheduled  to  close  beginning  late  in 
1945  and  continuing  into  1946.  Most  training  center  psychiatrists  became  con¬ 
cerned  with  the  problems  of  demobilization  rather  than  the  maximum  utiliza¬ 
tion  of  manpower  or  the  cause  and  prevention  of  psychiatric  disabilities  in 


Si'p  footnotp  tW.  p.  101. 

>*  Ltr,  rapt  K.  R.  Elsaler,  IRTC,  Camp  FanniD,  Tex.,  to  MaJ  M.  S.  Outtmacher,  SOO,  18  Jul  45. 
HD;  730  Neuropsychiatry. 
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the  training:  situation.  It  was  an  understandable  shift  in  interest  which  the 
nation  at  larg:e  shared  following  cessation  of  hostilities  and  promise  of  peace. 

SUMMARY 

One  may  detine  preventive  p.sychiati  v  as  that  particular  branch  of  medicine 
wh'ch  studies  di.sorders  of  intellect,  emotions,  and  behavior  in  relation  to  the 
group  as  well  as  to  the  individual.  Xot  merely  concerned  with  individual  ill 
health,  it  is  also  actively  interested  in  the  maintenance  of  the  physical,  mental, 
and  social  well-being  of  the  man-environment  complex.  In  the  military  serv¬ 
ice,  preventive  psychiatry  had  become  concerned  with  stresses  affecting  groups 
of  soldiei-s,  and  the  supports  which  could  be  provided  for  the  grouj).  To  obtain 
the  kind  of  information  needed  for  his  counseling  role  in  matters  of  mental 
health,  it  had  been  necessary  for  the  military  psychiatrist  to  utilize  methods 
which  were  applicable  to  groups.  Thus  he  studied  the  incidence  and  prevalence 
of  a  disorder,  employing  data  related  to  these  factors  in  the  evaluation  of 
etiology  and  construction  of  a  program  of  prevention. 

The  ‘wolution  of  preventive  psychiatry  was  not  a  goal  envisioned  at  the 
outset  ot  W'orld  War  II  by  most  psychiatrists.  Indeed,  the  meaning  and  use 
of  the  word  ‘'prevention”  in  militarj-  psychiati'y  had  unudergone  great  change. 
It  had  generally  implied  that  psychiatric  casualties  were  to  be  prevented  by 
judicious  examination  at  induction  stations,  applying  standards  that  excluded 
the  potential  casualty.  This  had  been  current  opinion  among  well-informed 
military  and  civilian  psychiatrists  alike:  prevention  and  screening  were  con¬ 
sidered  to  be  practically  synonymous.  This  view  appeared  to  be  consistent 
with  the  basic  mission  of  the  Army  Medical  Department  in  preserving  and 
maintaining  the  fighting  strength.  It  was  based  upon  the  ideal  hope  that  the 
elimination  of  potential  casualties  before  exposure  to  the  stresses  of  military 
service  would  constitute  a  valuable  contribution  to  the  forging  of  a  dependable 
arm  for  war.  It  was  also  foreseen  that  fewer  pensioners  for  combat-incurred 
neuropsychiatric  disabilities  would  result  during  World  War  II  than  had  been 
the  experience  in  the  previous  world  conflict. 

However  hopeful  men  had  been  initially  of  the  potential  effectiveness  of 
this  means,  the  application  of  screening  technique  had  left  much  to  be  desired. 
The  psychiatric  casualty  was  not  eliminated,  in  spite  of  generally  high  rates 
of  rejection  at  induction  stations.  Prevention  of  psychiatric  casualties  had 
not  been  achieved  by  the  application  of  screening  devices  and  classification 
practices ;  on  the  contrary,  large  numbers  of  men  had  been  excluded  or  elimi¬ 
nated  from  contributing  to  the  military  effort.  It  can  be  fairly  stated  that 
these  failures  opened  the  way  to  developments  which  culminated  in  the  estab¬ 
lishment  of  a  psychiatric  prevention  of  a  vastly  different  order  than  foreseen 
at  the  beginning  of  the  war.  With  utilization  of  manpower  a  vexingly  com- 
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plicated,  as  well  as  supivmely  important,  matter,  psychiatry  had  to  develop 
techniques  which  were  distijict  nuKlitications  of  the  diafjnostic  and  prognostic 
skills  that  had  been  so  confidently  relied  upon. 

Most  military  psychiatrists  in  the  training  centers  were  trained  to,  or 
acquainted  with,  the  psycho<lynamic  concept  of  etiology  for  psychiatric  dis- 
ordei*s.  The  jisychiatrist,  acquainted  with  dynamic  factors  in  etiology,  pos¬ 
sessed  an  attitude  of  scientific  receptiveness  which  permitted  observations  to  be 
made  regarding  the  adjustment  prwess  among  trainees.  In  this  frame  of 
reference,  a  psychiatric  disorder  wjus  viewed  as  the  symptomatic  expression  of 
a  reaction  to  stressfid  inner  conflict  between  the  forces  of  an  impulse  to  gain 
satisfaction  and  deterring  forces  against  that  end.  The  imposed  deterring 
forces  coidd  be  iiiternal  (conscience)  or  external  (sjK'ial).  In  the  training 
circumstances,  the  latter  tended  to  overshadow  the  former.  The  resulting 
struggle  could  be  completely  unconscious,  completely  cous^mous.  or.  perhaps, 
but  vaguely  perceivetl,  with  manifestations  as  symptoms  or  as  al^errant  behavior. 
This  conHictual  state  could  be  affected  by  environmental  factors  acting  as  indi¬ 
vidual  stresses  or  supports.  The  dynamically  oriented  ])sychiatrist  became 
more  and  more  concerned  with  environmental  factois  and  found  new  avenues 
of  approach  to  the  evaluation  and  treatment  of  these  conditions. 

The  soldier  entered  the  military  service  with  a  whole  set  of  experiences 
which  conditioned  his  adjustive  processes.  He  might  enter  into  immediate  and 
overt  conflict  with  the  new  authority  or  group.  On  the  other  hand,  a  latent 
conflict  might  become  activated  and  be  expressed  symbolically  as  a  behavior 
disorder  or  a  symptomatic  emotional  reaction.  The  internal  conflict  between 
forces  thus  might  be  a  symbolic  representation  of  an  actual  conflict  in  external 
reality.  When  the  internal  struggle  was  severe,  symptoms  emerged  in  various 
ways  as  a  manifestation  of  the  conflict  between  forces.  It  was  at  this  point  that 
the  psychiatrist  was  frequently  called  upon  for  his  services  as  a  clinician  because 
of  the  effects  of  the.se  manifestations.  Because  the  first  requirement  of  the 
psychiatrist  was  for  his  clinical  service.s,  much  effort  was  bent  in  the  direction  of 
extending  such  services  to  (he  individual.  However,  it  was  soon  perceived  that 
although  individual  factors  were  of  significance,  the  perspective  was  often 
changed  hy  an  understanding  of  group  factors.  The  entire  man-environment 
complex  had  to  be  considered  so  that  individual  biologic  and  cultural  factors 
could  be  evaluated  in  terms  of  the  soldier  and  his  group.  Treatment  was  based 
upon  such  an  evaluation  ami  preventive  techniques  were  directed  with  focus 
upon  the  group. 

The  clinician's  role  in  the  study  of  the  individual  patient  is  the  traditional 
one  from  which  epidemiologic  studies  have  originated  and  was  the  foundation 
upon  which  a  design  for  prevention  was  based.  In  his  role  as  the  physician  to 
the  ill  individual,  questions  emergeil  which  had  significance  for  the  group  to 
which  the  patient  belonged.  In  the  mental  hygiene  consultation  service  the 
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psychiatrist  was  in  the  advaiitafrcous  position  of  being  both  psychiatrist  to  the 
individual  soldier  and  adviser  to  the  conitnander  on  matters  atfecting  the  mental 
health  of  the  group.  In  the  first  instance  he  was  afforded  the  opportunity  of 
studying  individual  cases,  drawing  conclusions  and  formulating  plans.  In  the 
second  instance,  he  was  in  a  position  to  present  his  observations,  formulations, 
and  conclusions  to  the  commander  directly  for  consideration  and  action. 

This  dual  I’ole  forced  a  clarification  of  the  differences  between  the  preven¬ 
tive  and  clinical  roles  in  military  psychiatry.  The  aim  of  both  is  to  interfere 
with  symptom  formation;  however,  one  of  the  principal  differences  between 
the  clinical  psychiatrist  and  the  preventive  psychiatrist  is  in  the  unit  of  study. 
The  former  is  concerned  with  the  individual  who  seeks  help  for  himself  or  has 
been  referred  for  assistance;  the  latter  is  concerned  with  essentially  the  same 
phenomena  as  they  affect  the  group. 

Symptoms  could  be  alleviated  by  methods  directed  toward  modification 
of  stress  or  support  factors.  If  the  stress  tobe  diminishe<l  was  an  inner  dynamic 
factor,  or,  if  the  support  to  be  augmented  was  an  individual  resource,  the 
methods  used  were  a  modified  form  of  psychotherapy.  On  the  other  hand,  if 
the  modifiable  stress  or  support  was  a  quality  of  the  individual's  surroundings, 
the  methods  were  those  of  environmental  manipulation.  Preventive  psychiatry 
aimed  both  at  the  early  amelioration  of  symptoms  in  the  individual  by  the 
modification  of  individual  etiologic  factors,  as  well  as  at  the  prevention  of  the 
development  of  the  same  disorders  by  group  studies  and  group  measures. 

From  the  foregoing,  it  will  be  seen  that  steps  in  the  historical  development 
of  mental  hygiene  were  rapidly  retraced  in  the  establishment  of  a  preventive 
psychiatry  in  the  military  service.  This  psychiatrist,  armed  with  a  holistic 
approach  to  the  patient's  problems,  came  to  see  these  in  terms  of  disorders 
arising  in  the  unit  analogous  to  the  family,  and  subject  to  modification  by  meas¬ 
ures  focused  at  the  grouj).  The  u.se  of  an  individual  prophylactic  guide  for 
each  soldier  was  issued  in  the  form  of  lectures  and  pamphlets  applied  in  groups. 
The  broad  implications  for  the  group,  in  addition  to  the  individual  soldier’s 
adjustment  problem,  had  been  acknowledged  ahd  was  being  met  by  appropriate 
preventive  measures. 

The  close  of  the  war  found  training  center  psychiatrists  engaged  in  a  pre¬ 
ventive  program  which  was  largely  carried  on  by  means  of  attitude  condition¬ 
ing  and  .staff  advisory  functions.  The  increased  utilization  of  psychiatric 
social  workers  and  clinical  psychologists  had  contributed  significantly  to  this 
program.  Preventive  psychiatry  based  upon  a  statistical  epidemiology  ap¬ 
peared  to  be  on  the  threshold  of  development.  Since  psychiatric  disorders  had 
important  sociologic,  psychologic,  and  somatic  components,  they  were  poten¬ 
tially  amenable  to  study  by  epidemiologic  methods.  Epidemiologic  methods, 
applied  to  the  problems  of  psychiatry,  might  have  provided  a  basis  for  recom¬ 
mending  preventive  measures  and  establishment  of  a  body  of  preventive  psy- 
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chiatric  principles.  Although  not  trained  to  be  an  epidemiologist,  the  psychia¬ 
trist  was  familiar  with  manifestations  of  contending  dynamic  forces  within 
the  individual;  therefore,  the  epidemiologic  concept  of  mass  disease  as  a  mani¬ 
festation  of  contending  forces  between  host  and  environment  would  not  have 
been  an  unfamiliar  frame  of  reference.  Similarly,  multiple  causation  of 
disease  as  an  epidemiologic  principle  would  be  familiar  to  psychiatrists  trained 
to  consider  multiple  factors  in  the  determination  of  symptom  formation.  As 
modern  epidemiology  utilizes  the  contributions  of  various  allied  disciplines,  so 
also  did  military  psychiatry,  in  that  the  psychiatric  team  studied  the  soldier  in 
relation  to  his  fellows  and  environment,  employing  the  professional  viewpoints 
of  the  psychologist  and  the  social  worker.  Although  the  way  appeared  to  be 
opening  for  the  development  of  an  epidemiologic  approach,  the  efforts  in  this 
area  were  preliminary  in  nature. 


CHAPTER  Vli 


Accidental  Trauma 


Major  Edgar  L  Cook,  MC,  USA 
and 

John  E.  Gordon,  M.  D.* 
NONBAHLE  INJURY 


The  Wartime  Problem 

During  World  War  II  every  5th  notification  of  the  death  of  a  member  of 
the  United  States  Army  sent  to  American  families  was  caused  by  nonbattle 
trauma,  and  every  20th  was  due  to  disease.  In  the  past  the  problem  of  disease 
was  more  important  than  that  of  nonbattle  trauma,  but  due  to  modern  advances 
in  prevention  and  treatment  of  infections  there  has  been  a  relative  change 
in  position  especially  when  mortality  is  used  as  the  index.  The  effect  of  epi¬ 
demics  of  infectious  disease  which  rendered  whole  armies  ineffective  has  been 
well  documented  in  history.  The  relative  importance  of  mortality  from  disease 
and  nonbattle  trauma  in  wars  in  which  the  United  States  has  participated,  and 
for  which  data  are  available,  is  presented  in  Chart  1. 

In  the  Mexican  War,  1846  to  1848,  there  were  28  deaths  due  to  disease  for 
each  death  due  to  nonbattle  trauma.  In  the  Civil  War  (Union  Troops),  the 
ratio  was  9  to  1 ;  Spanish-American  War,  16  to  1 ;  World  War  I,  12  to  1.  In 
World  War  II  the  ratio  was  reversed  for  the  first  time  with  nonbattle  injury 
deaths  exceeding  disease  deaths.  During  this  war  there  were  4  deaths  from 
nonbattle  injury  to  every  death  from  disease.  There  were  61,640  deaths  due 
to  nonbattle  injury,  a  rate  of  2.40  per  thousand  per  annum  for  the  period 
December  1941  through  1945.  For  the  same  period,  there  were  15,779  deaths 
due  to  disease,  a  rate  of  0.61  per  thousand  per  annum.  Thus,  with  death  as 
the  measure,  one  of  the  important  mass  health  problems  of  a  modem  army  is 
nonbattle  injury. 

The  Peacetime  Situation 

Nonbattle  injury,  as  well  as  disease,  is  present  during  periods  of  peace  as 
well  as  war,  and  therefore  is  not  a  problem  peculiar  to  war,  although  many 
times  modified  by  operations  in  the  field.  Battle  trauma,  on  the  other  hand,  is 


'Professor  of  Preventive  Medicine  and  Epidemiology,  Harvard  University  School  of  Public 
Health,  Boston,  Massachusetts.  Formerly  Colonel,  MC,  AUS. 


233 


Chart  t.  United  Staten  Army  death  rates  in  varUtus  wars.  (Death  rate  per  1,000  per 
annum.)  Considerable  uncertainty  surrounds  the  exaet  number  of  deaths  from  broad- 
cause  groups  during  some  of  the  early  wars.  This  chart  dors  not  purport  to  be  official 
as  to  the  precise  values,  but  does  represent  the  general  level  of  relative  magnitudes  of 
these  values. 
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like  a  point  or  common  source  epidemic,  being  limited  by  detinition  to  the 
period  of  conflict.  A  comparison  of  death  rates  for  the  years  1900  through 
1945  is  presented  in  Table  10.  For  many  years,  deaths  from  disease  exceeded 
those  for  injury:  after  World  War  I  the  differences  were  never  great.  In 
1922  the  rates  were  even,  and  in  1925,  1932,  1936,  and  1938  the  nonbattle  injury 
rates  were  higher.  Beginning  in  1940,  the  trends  changed  sharply,  with  non¬ 
battle  injury  regularly  exceeding  deaths  from  disease,  and  by  a  considerable 
margin. 


Table  10.  Death  Rates  Per  1,000  Per  Annum,  Disease  and  Nonbattle  Injury, 

Total  United  States  Army,  1900-45 


Year 

Dij<-tkse 

Nonbattle 

injury 

Year 

! 

Disease 

1 

Konbattle 

injury 

1900.  _ 

15.  79 

6.  95 

1 

1923  ..  . 

2.  01 

1.  90 

1901 _ _ 

9.  58 

4.  36 

1924  . 

1.  94 

1  89 

1902 _ _ 

12.  78 

2.  71 

1925  -  . 

1.  77 

1.  99 

1903 . . . 

7.  02 

2.  28 

1926  -  . 

2.  27 

1.  67 

1904 _ _ _ 

’  4  05 

3.  73 

1927... . . . 

2.  35 

1.  65 

1905 _ _ _ 

3.  73 

2.  86 

1928 _ _ 

2.  30 

1.  80 

1906 _ _ 

3.  77 

2.  76 

1929 . . . . 

2.  29 

2.  05 

1907... _ _ 

3.  57 

2.  14 

1930 . . . . 

2.  08 

1.  81 

1908 _ 

3.  63 

2.  59 

1931 _ _ 

2.  47 

2.  13 

1909 . . . 

3.  28 

1.  81 

1932 _ _ i 

2.  11 

2.  15 

1910 _ ! 

2.  50 

1.  86 

1933 _ _ _ 

2.  11 

2.  10 

1911 _ _ 

2.  70 

2.  05 

1934. _ _ 

2.  04 

1.  99 

1912 _ _ _ 

2.  47 

2.  30 

1935 _ _ _ _ 

2.  09 

1.  75 

1913 _ _ 

2.  60 

2.  55 

1  1936 _ _ 

2.  00 

2.  03 

1914 . . 

2.  35 

2.  05 

1937...  _ 

1.  87 

1.  61 

1915... _ _ 

2.  53 

1.  92 

1938...  _ _ 

1.  54 

1.  71 

1916 . . . . 

2.  71 

2.  48 

1939 . . . . 

1.  55 

1.  50 

1917 _ _ _ 

4.  91 

1.  22 

1940  . . 

1.  04 

1.  76 

1918 . . . 

18.  81 

1.  39 

1941... . . 

.  60 

1.  58 

1919 . . . 

7.  61 

1.  34 

1942  _ _ _ 

.  68 

2.  08 

1920 _ 

4.  67 

2.  24 

1943  .-  _ 

.  58 

2.  26 

1921 _ _ _ 

2.  24 

2.  02 

1944...  _ 

.  55 

2.  45 

1922 _ 

2.  28 

2.  28 

1945.- _ _ 

.  62 

2.  47 

Source:  Annual  reports  of  The  Surgeon  General  and  "Army  Battle  Casualties  and  Nonbattle  Deaths  in  World  War 
II,”  Final  Report,  7  December  41—31  December  46,  AGO. 


Civilian  Accidental  Trauma 

The  problem  of  accidental  trauma  has  also  shown  increasing  magnitude  in 
the  civilian  population  of  the  United  States.  In  1910,  accidents  ranked  sixth 
as  a  cause  of  death, ^  and  in  1945,  this  cause  of  death  was  fourth.*  Considering 


>  Mortality  Statistics  1910.  Washington,  Government  Printing  Office,  1913. 
*  Vital  Statistics.  Special  Reports  26,  No.  1,  USPHS,  FSA,  4  Apr  47. 
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age  and  sex  distributions  of  the  two  populations,  accidental  trauma  has  eveai 
more  significance  under  civilian  conditions  than  for  the  Army.  In  1945,  the 
leading  cause  of  civilian  deaths  for  the  age  group  1  to  24  years  was  accidents, 
and  accidents  ranked  second  for  ages  25  to  45  years.  The  Metropolitan  Life 
Insurance  data  for  insured  populations  reveal  a  greater  incidence  of  accidents 
in  the  male  population.®  These  facts  are  important,  because  the  majority  of 
the  Army  population  is  male  and  of  these  age  groups. 

Classification  of  Army  Casualties 

ARMY  REGULATIONS 

An  understanding  of  the  classification  of  military  casualties  is  essential  to 
evaluation  of  accidental  trauma.  The  definitions  of  terms  that  follow  are  from 
Army  Regulations  ( AR)  40-1080, 28  August  1945 : 

A  battle  casualty  is  a  traumatism  (wound  or  injury)  which  is  incurred  as  a  direct 
result  of  enemy  action  during  combat  or  otherwise,  or  is  sustained  while  immediately 
engaged  in,  going  to,  or  returning  from  a  combat  mission.  It  does  not  include  traumatisms 
occurring  on  purely  training  flights  or  missions.  Psychiatric  cases  occurring  in  combat 
will  not  be  reported  as  battle  casualties. 

The  term  “injury”  will  Include  traumatisms  other  than  those  defined  as  “battle 
casualty.”  (The  term  “traumatism”  refers  to  morbid  cmiditions  due  to  external  causes. 
It  Includes  acute  poisoning  except  food  poisoning,  the  results  of  exposure  to  heat,  cold, 
and  light  as  well  as  various  types  of  wounds.) 

All  cases  other  than  those  due  to  inj’  ry  or  battle  casualty  will  be  classed  as  “disease.” 
Included  among  the  disease  cases  will  be  patients  suffering  from  reactions  to  medication 
other  than  acute  poisoning,  patients  admitted  for  the  sequela  of  an  Injury  incurred  prior 
to  entering  service,  and  patients  readmitted  for  the  results  of  a  traumatism  (battle  or 
nonbattle)  incurred  during  service. 

The  classification  in  most  instances  is  obvious  but  in  others  is  arbitrary. 
Trenchfoot,  although  sustained  in  battle,  is  classified  as  a  nonbattle  injury. 
Also,  when  an  individual  is  admitted  with  both  a  disease  and  an  injury,  the 
classification  is  according  to  the  more  serious  condition  at  time  of  initial  ad¬ 
mission.  IVIien  an  individual  with  battle  wound  and  disease  or  injury  is  ad¬ 
mitted,  he  is  classed  as  a  battle  casualty.  The  three  major  groups  are  well 
defined  by  regulations,  but  the  subdivisions  of  nonbattle  injury  are  not  well 
distinguished. 


A  CLASSIFICATION  OF  NONBATTLE  INJURY 

Since  Army  regulations  make  no  provision  for  the  separation  of  the  various 
kinds  of  trauma  included  under  nonbattle  injury,  and  since  this  study  is  pri¬ 
marily  concerned  with  accidental  trauma,  an  arbitrary  division  has  been  made, 
recognizing  three  broad  subgroups.  Chart  2  shows  this  in  schematic  arrange- 

*  Fatal  accidents  and  the  venturesome  male.  Statist.  Bull.  Metrop.  Life  Insur.  Co.  30 :  6-7, 
Mar  1949. 
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merit.  Nonbattle  injuries  are  divided  into:  accidental  trauma,  intentional 
trauma,  and  climatic  trauma.  Climatic  trauma  includes  cold  injury  of  all 
gradations  from  chilblains  to  frostbite,  trenchfoot,  and  immersion  foot.  The 
class  also  includes  trauma  due  to  heat,  a  result  evidenced  in  heat  exhaustion  or 
heat  stroke.  Intentional  trauma  includes  homicide,  suicide,  and  self-inflicted 
wounds.  This  leaves  the  group  of  accidental  traumatic  conditions  resulting 
from  automobile  and  aircraft  accidents,  burns,  drowning,  and  other  sources. 
The  purpose  of  this  arrangement  is  to  make  possible  a  specific  and  separate 
analysis  of  accidental  trauma.  In  some  instances,  a  particular  case  is  found 
difficult  to  classify  according  to  this  scheme. 

NONBATTLE  INJURY 


THERMAL  (CLIMATE)  ACCIDENTAL  INTENTIONAL 


•  HOT 

•  COLD 


•  VEHICULAR 

•  AIRCRAFT 

•  DROWNING 

•  FIREARMS  and 
EXPLOSIVES 

•  BURNS 

•  ATHLETICS 

•  FALLS 

•  ETC. 


•  SUICIDE 

•  HOMICIDE 

•  SELF-INFLICTED 

•  ETC. 


Chart  2.  Schematic  arrangement  of  classification  of  nonhattle  injury. 


HISTORY  OF  ACCIDENTS  AND  ACCIDENT 
PREVENTION  IN  MILITARY  PRACTICE 

American  Revolutionary  War 

Accidents  have  been  a  factor  in  military  operations  of  the  United  States 
Army  since  earliest  days.  The  first  Army  regulations  drafted  by  Major  General 
von  Steuben  in  1780  stated  that  surgeons  would  remain  with  their  regiments  on 
the  march  as  well  as  in  camp  so  that  in  case  of  sudden  accidents  they  would 
be  at  hand  to  apply  the  proper  remedy.  There  are  no  officially  recorded  statistics 
on  nonbattle  injury  during  the  Revolutionary  War,  but  James  Thacher,  a 
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surgeon,  gives  a  stimulating  aeeount  of  nuHlieal  problems  in  his  Military  .Journal 
during  the  Ameriean  lievolutionarv  War  from  1775  to  1783.^  An  entry  under 
date  of  September  1776  states  that  “a  soldier  had  the  imprudence  to  seize  a 
rattlesnake  by  its  tail;  the  i-eptile  threw  its  head  hack  and  struck  its  fangs  into 
the  man’s  hand.’"  On  10  March  1782  he  added,  "A  singular  incident  occurred 
in  the  Sixth  Regiment  to-day.  Two  soldiers  were  eating  soup  together,  and 
one  forbid  the  other  eating  any  more:  as  he  did  not  desist,  his  comrade  gave  him 
a  blow  with  his  Hst  on  the  sitle  of  his  head,  on  which  he  fell  to  the  ground  and 
instantly  expired.  On  close  examination.  1  could  discover  no  bruise  or  injury 
which  could  eiiable  me  to  account  satisfactorily  for  his  death.*'  This  author  also 
intermingles  pertinent  medical  observations  among  his  many  vivid  accounts  of 
duels,  brawls,  and  .scalpings. 

Nineteenth  Century  and  the 
Twentieth  Century  to  1930 

During  the  ll>th  century,  accidental  trauma  continued  to  take  its  toll.  It 
was  commonly  interpreted  as  Inung  <-aused  by  events  beyond  control,  that 
happened  despite  all  foresight  and  expectation.  Since  accidents  were  considered 
inevitable,  little  attention  was  given  to  the  question  of  prevention.  The 
strongest  efforts  were  made  in  attempting  to  solve  the  mysteries  of  unknown 
fevers  and  consumptive  disease.  The  })erfection  of  the  microscope  and  Pasteur's 
work  at  the  end  of  the  century  brought  the  infectious  disea.ses  into  clearer  focus. 

During  the  first  part  of  the  20th  century,  until  World  AVar  I.  there  was 
scarcely  mention  of  accidental  trauma  in  the  annual  reports  of  The  Surgeon 
General,  although  during  that  time  a  gradual  narrowing  of  the  gap  between 
the  death  rates  for  disease  and  nonhattle  injury  was  under  way,  as  seen  in 
Table  10.  There  is  nothing  to  indicate  that  the  problem  of  accidents  was  given 
much  attention  in  World  ^Var  I;  again  in  all  ])i()bability  because  of  the  rela¬ 
tively  greater  importance  of  disease  control. 

During  the  years  of  the  15)20'.v:  (he  recognition  of  the  importance  of  non¬ 
battle  injury  became  evident.  In  the  Rejmrt  of  The  Surgeon  General,  U.  S. 
Army,  1932.  there  is  a  paragraph  on  the  increase  in  relative  importance  of 
injuries  as  a  cause  of  death,  stating : 

It  is  apparent  .  .  .  tliat  external  or  violent  causes  were  Py  far  the  most  important 
cau.se  of  deatli  in  the  Army  in  UK"!!.  Tims  they  eansed  4t!  p«'reent  of  all  fatalities.  .  .  . 
DnriuK  the  early  period  nH-VJ-lHUl  1.  deaths  from  external  eanses  were  only  II  ijereent 
of  the  total  ones  as  eoinpared  with  -lO  percent  durint;  the  last  10  years  [1022-10,311.  .  .  . 
Fatalities  from  antomohiles,  :iirpl:ines,  etc.,  .are  l.arKcly  resismsihle  for  the  greater  relative 
increase  in  deaths  from  violent  eau.ses. 


« Thn<*!ior.  .Tanips  :  A  Mllltnry  Journnl  durinjj  tin*  AiniTionn  Hovohitionary  Wnr  from  1775  to 
17S3.  Boston,  lft23. 
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Accident  Activities  of  the  Medical 
Department,  1930  to  World  War  II 

In  the  late  1930's  a  need  for  more  detailed  evaluation  of  the  problems  was 
generally  appreciated.  A  reporting  system  was  developed  which  was  designed 
to  evaluate  death,  defect,  and  disability  from  accidental  injury.  It  included 
information  on  disability  dis^charge.s,  days  lost,  an  analysis  of  the  place  of  the 
accident,  and  whether  it  occurred  on  duty  or  leave.  It  also  had  an  analysis  of 
fault  and  of  influence  of  alcohol.  The  collection  of  information  was  started  in 
1938.  Data  for  1939  were  tabulated  in  the  next  annual  rejjort  and  it  was  stated 
that  the  1938  figures  were  similar.  Death,  defect,  and  disability  attributed  to 
leading  causes  of  accidental  trauma  were  as  presented  in  Table  11.  With  the 
onset  of  mobilization  in  15)40,  the  strength  of  the  Army  increased  materially. 
The  special  leporting  system  for  accidents  was  no  longer  considered  feasible. 
The  1941  Annual  Report  of  The  Surgeoji  (leneral  did  not  present  the  detailed 
figures  for  the  year  of  1940. 


Table  11.  .\ccii)entai.  Inji  ry*  i.n  the  Total  Uniteb  States  .\rmy,  by  Causative 

Aoent,  1945) 


Causative  agent 


.Admissions! 


^  Number 


Percent 
of  total 


Total... . ...20,215  100.0 

Motor  vehicles...'  1,845  9.1 

Aircraft .  ■  148  .7 

.Mhletics _  '  4,  (>21  22.  9 

Falls. . . :  2,  596  i  12.  8 

Fighting _ ..I  1,091  5.4 

Firearms _  240  1.  2 

Drowning _  22  .  1 

.\11  others _  9,662  47.8 


Deaths 

Disability  discharfie 

Days  lost 

.Average 
days  per 
admis¬ 
sion 

Number 

Percent 
of  total 

Number 

Percent 
of  total 

Number 

Percent 
of  total 

214 

100.  0 

124 

100.  0 

489,  084 

100.  0 

19 

97 

45.  4 

48 

48.  7 

67,  028 

17.  2 

46 

46 

16.  8 

1 

.  8 

4,  252 

.  8 

24 

5 

2.  4 

14 

11.  4 

82,  250 

21.  1 

18 

8 

4.  7 

14 

11.  4 

60,  560 

15.  6 

24 

0 

4 

2.  4 

20,  468 

5.  2 

19 

6 

2.  8 

7 

5.  0 

7,  512 

1.  9 

41 

22 

10.  4 

0 

0 

0 

40 

18.  8 

47 

29.  9 

148,  114 

48.  2 

15 

•Excludes  cases  of  homicide  and  suicide. 


Source:  Annual  Report  of  The  Surgeon  General,  U.  S.  Army,  ISW. 


The  1940  Annual  Report  of  The  Surgeon  General,  at  the  end  of  the  analysis 
of  data  on  accidental  trauma  made  the  following  statement : 

These  taltles  give  rather  detiiiled  information  as  to  the  ean.sative  agent,  show  wherein 
the  fault  lay  in  many  oases,  and  serve  as  sources  of  datti  to  indicate  the  most  fruitful 
fields  of  accident  prevention.  However,  it  should  be  remembered  that  there  is  no  evidence 
here  as  to  the  particular  combination  of  circumstances  which  brought  about  the  causation 
of  the  injuries.  It  is  emphasized  that  this  information  can  be  obtained  only  by  a 
detailed  study  of  each  case,  and  that  such  studies  by  unit  commanders  and  medical 
oflScers  can  do  much  in  the  prevention  of  injuries. 
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Col.  Samuel  Adiuus  ('ohen,  MC,  inucle  the  following  statement  in  an 
article  in  The  Military  Surgeon,  November  1940:’  “In  view  of  the  numerical 
increase  of  its  personnel  and  the  broadening  of  the  Army's  mechanization,  the 
problem  of  accidents  tlieivfore  promises  to  assume  inci’easing  magnitude.”  He 
advocated  a  safety  oflicer  at  every  large  post  who  would  know  the  e.xisting  con¬ 
ditions  at  the  particular  post  and  be  responsible  for  reducing  the  incidence  of 
accidents.  He  outliiunl  the  role  of  the  medical  officer  in  the  accident  prevention 
program  as  follows : 

It  cannot  be  overemphasize*!,  however,  that  the  prohleni  of  accidents  and  accident 
prevention  siiould  be  tiie  dirwt  <‘»>ne*‘rn  <»f  tiie  iiUHiicai  officer.  Since  he  is  the  truardian 
of  the  henitii  of  the  iHM'sonnel,  he  .xlioiilii  he  tiie  predominant  influence  in  tiie  propiiyiasis 
of  accidents. 

The  medical  officer  should  explore  ail  factors  that  may  lead  to  accidtmts  and  make 
appropriate  recommendations  for  eliminating;  t!i»*m  or  dwreasim:  their  frequency.  The 
gratifying  experiences  of  tiie  medical  officer’s  successful  efforts  to  stamp  out  many  diseases 
and  reduce  the  incidence  of  otlier  diseases  should  lie  an  adde<l  incentive  for  him  to  do 
likewise  with  accidents. 

Another  contribution  was  made  just  before  the  beginning  of  hostilities, 
by  Maj.  M.  H.  Fiiieberg,  M(’,  who  made  a  survey  of  the  serious  accidents 
resulting  from  the  maneuvers  by  the  First  United  States  Army  in  October  and 
November  1941  with  the  object  of  suggesting  methods  for  their  prevention.  On 
the  basis  of  1,S20  cases  sUidied,  Major  Fineberg  made  the  following  recom¬ 
mendations  to  lessen  the  number  of  accidents  occurring  during  maneuvers: " 

1.  Unit  commander.s  and  all  offlcer.s  haviiij;  charge  of  troops  should  familiarize 
them.selve.s  with  the  mo.st  <‘ommon  «-au.ses  of  act'idents  and  make  definite  plans  for  their 
prevention. 

2.  Soldiers  should  In*  given  careful  in.struction  in  getting  on  am!  off  trucks.  Greater 
caution  should  also  lie  ♦•xer<ased  to  keeii  men  from  falling  out  of  moving  vehicles. 

3.  More  careful  and  more  thorough  training  of  drivers  should  he  attempted.  Also, 
more  frequent  changing  of  drivers  who  an*  exhausted  or  who  are  on  the  jaiint  of  falling 
asleep  should  be  effecteil. 

4.  Soldiers  should  Ik*  instructed  to  walk  on  the  proi)er  side  of  the  road,  and  to  rest 
and  sleep  In  plac*es  where  a  vehicle  is  not  likely  to  strike  them. 

5.  Drivers  should  not  suddenly  start  vehicles  whicli  have  been  standing  for  a  long 
time  without  first  looking  around  and  underneath  the  vehic  le. 

(i.  Irregulnriti**s  of  the  terrain  in  tin*  camp  site  and  objects  over  which  they  might 
stumble  in  the  dark  should  be  isdnted  out  to  the  .soldiers. 

7.  An  attempt  should  be  made  to  guard  against  branches  striking  the  eyes. 

8.  Soldiers  should  be  iiistnu-ted  in  the  proper  method  of  lighting  and  caring  for 
gasoline  stoves  and  in  the  iwoper  method  of  handling  gasoline. 

!).  .8oldi*>rs  should  Ik*  cautioned  against  letting  ammunition,  even  snppo.sedly  blank 
ammunition,  get  close  to  the  fire. 


"  Cohen.  S.  .A.  :  Accidents  in  tlie  .Army  nnd  their  iireveiitlon.  Mil.  Surgeon  87  :  4:U  -44.'i,  Nov  1940. 
•Fineberg.  M.  H.  :  A  survey  of  the  accideiits  resulting  from  .Army  maneuvers  with  reconinienda- 
ttons  for  their  iirevention.  .MU.  Surgeon  91  :  75-81.  .Tut  1942. 
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10.  Players  partielpatirig  in  sports  should  be  more  adequately  protected  and  more 
carefully  supervised. 

11.  More  cure  shtuild  l)e  taken  to  iirevent  <d)jects  from  falling  on  soldiers. 

12.  Eights  and  brawls  might  be  lessened  by  better  discipline  with  siHH  iflc  reference  to 
drinking  and  gambling. 

13.  Soldiers  should  be  instructed  in  the  proper  method  of  lifting  heavy  objec-ts. 

14.  Inexperience<l  soldiers  should  be  given  pointers  on  how  to  use  an  axe. 

15.  Kings  should  not  be  worn  by  soldiers  on  maneuvers. 

ACCIDENT  PREVENTION  DURING  WORLD  WAR  II 
General  Policy 

Prior  to  the  mobilization  for  war,  safety  activities  were  carried  on  with 
varying  emphasis  by  several  of  the  supply  services  as  a  part  of  plant  protection. 
The  Ordnance  Department  had  a  special  safety  section  for  problems  related 
to  explosives,  and  cooperation  was  maintained  with  the  Corps  of  Engineers  in 
building  new  powder  and  loading  plants.  This  was  an  important  move  in 
the  direction  of  prevention.  The  major  emphasis  in  plant  protection  was 
devoted  to  fire,  espionage,  and  sabotage.  However,  after  7  December  1941 
accident  prevention  was  stressed  more  .strongly  and  considerable  attention  was 
given  to  the  conservation  of  manpower.  At  that  time  the  problem  of  concen¬ 
tration  of  effort  was  considered.  Procurement  of  war  material  was  considered 
of  prime  importance  and  safety  efforts  were  turned  in  that  direction  rather  than 
on  troop  activities. 

In  March  1942,  the  Plant  Protection  Division,  Office  of  Under  Secretary  of 
War,  was  transferred  to  the  Provost  Marshal  General's  Office,  and  combined 
with  the  Emergency  Operations  Division  to  form  the  Internal  Security  Divi¬ 
sion.  This  placed  the  policy  making  responsibilities  in  the  hands  of  The 
Provost  Marshal  General. 

Reorganization  of  the  Army  (War  Department  General  Orders  35,  1942), 
resulted  in  changing  corps  areas  to  service  commands  and  transferred  adminis¬ 
trative  functions  from  the  procurement  services  to  the  service  commands.  In¬ 
ternal  security  and  accident  prevention  were  included  in  this  transfer,  and 
technical  services  were  given  certain  responsibilities.  The  Chemical  Warfare 
Service  and  Ordnance  Department  were  given  the  responsibilities  for  con¬ 
tinuing  protection  of  field  installations  and  facilities  and  manufacturing,  stor¬ 
ing,  ai  processing  explosives  and  allied  substances.  Since  the  (^hief  Signal 
Officer  iartermaster  General,  and  Surgeon  General  procured  only  inert  items, 
they  were  assigned  no  responsibility  for  continuing  protection. 

Army  Service  Forces  Safety  Program 

The  Services  of  Supply  Safety  Program  (later  the  Army  Service  Forces 
Safety  Program)  was  established  on  31  August  1942.^  The  policies  and  pro- 


^  .SOS  Clr  55,  .31  Aug  42. 
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oedures  whicli  hud  {jovenied  jurident  prevention  in  the  Internal  Security  Pro¬ 
gram  were  greatly  ex{)anded.  The  loss  of  valuable  manpower,  and  the  result¬ 
ing  costly  tlelays  in  war  production,  were  cogent  reasons  for  a  comprehensive 
and  aggressive  accident  prevention  program  in  all  plants  and  facilities  vital  to 
the  war  effort.  (Coordination  between  numerous  governmental  and  private 
agencies  engaged  in  various  phases  of  accident  prevention  was  stressed.  Pri¬ 
mary  responsibility  was  given  to  the  commanding  officer  of  a  Government- 
operated  plant  or  facility  and  to  the  owner  and  operator  of  a  privately  operated 
plant  or  facility.  The  Provost  Marehal  General  was  charged  with  the  prepara¬ 
tion  of  general  policies;  supervision  over  accident  prevention  activities  within 
the  Services  of  Supply;  and  coordination  in  Washington  with  the  Department 
of  Labor,  Bureau  of  Mines,  War  Pi'oduction  Board,  Office  of  (Civilian  Defense, 
War  Manpower  (Commission,  the  Navy  Department,  and  numerous  voluntary 
organizations  including  the  National  Safety  (’ouncil.  National  Conservation 
Bureau,  and  Natiojial  Bureau  for  Industrial  Protection.  The  responsibilities 
of  the  Chief  of  Ordnance,  (chief  of  Chemical  Warfare  Service,  Chief  of  Trans¬ 
portation,  and  ('hief  of  Engineers  were  outlined,  but  no  mention  of  The  Sur¬ 
geon  General  was  made. 

In  December  1942,  the  War  Department  Safety  (Council  was  organized.® 
It  consisted  of  representatives  of  the  technical  services  and  staff  divisions  of 
the  Army  Service  Forces,  the  Army  Air  Forces,  and  the  Navy.  The  officer  in 
clnirge  of  occupational  medicine  matters  in  the  Preventive  Medicine  Service, 
Office  of  The  Surgeon  General,  Cnited  States  Army,  was  designated  to  represent 
the  ^ledical  Department  on  that  council.  This  council  met  once  a  month  for 
discussion  of  War  Department  safety  problems.  In  addition,  annual  meetings 
were  held  and  were  attended  by  representatives  of  civilian  safety  organizations. 

Because  of  high  admission  rates  for  nonbattle  injury  in  the  United  States, 
the  scope  of  the  safety  program  turned  from  production  workers  to  military 
personnel.  The  first  accident  frequency  reports  had  been  tabulated  in  January 
1943  and  covered  private  plants.  Keporting  injuries  of  military  personnel  was 
established  late  in  1944  by  adapting  the  morbidity  reports  program  of  The 
Surgeon  General.®  'I'he  accident  rate  of  soldiers  on  furlough,  leave,  or  pass 
was  considered  high,  and  in  June  1944  War  Department  Pamphlet  21-10 
“Private  Droop  has  Missed  the  War"  was  published  for  di.stribntion.  In  the 
fall  of  1944  a  War  Department  general  safety  manual,  TM  2-350,  was  pub¬ 
lished.  There  is  no  mention  that  the  Medical  Department  had  any  part  in  the 
])reparation  of  this  manual.  Also  in  the  fall  of  1944,  a  bimonthly  publication, 
"Safety  Information,"  was  started.  Five  issues  were  published  before  it  was 
discontinued. 


“  .Memo.  Clilpf  of  Staff,  US  Army,  for  I’MG.  5  Dee  42.  siih :  War  Department  Safety  Connell. 
HD:  .122. 

»WD  Clr  4.38,  14  Nov  44. 
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In  Febiniary  1944,  an  advisory  board  on  tire  and  accident  prevention  was 
establishetl  in  the  Office  of  the  Under  Secretary  of  War."’  Membership  in¬ 
cluded  the  -Vssistant  Provost  Marshal  (xeneral  as  chairman ;  the  Director,  Con¬ 
trol  Division,  Army  Service  Forces;  and  the  Air  Provost  Marshal.  There 
were  2  additional  members  to  serve  in  matters  concerning  fire  prevention  and  2 
additional  members  on  matters  concerning  safety  measures.  The  Director  of 
the  Occupational  Health  Division,  Preventive  Medicine  Service,  Office  of  The 
Surgeon  General,  was  1  of  the  members  representing  safety.  One  of  the  func¬ 
tions  of  the  board  was  to  report  quarterly  to  the  ITnder  Secretary  of  War 
providing  factual  data  as  to  important  trends  of  fire  and  accidents,  both  in 
actual  number  and  as  related  to  exposure,  making  necessary  recommendations 
where  other  agencies  of  the  War  Department  had  previously  refused  or  neglected 
to  take  action. 

In  September  1945,  a  revision  of  the  accident  reporting  system  and  a 
restatement  of  policy  was  published."  The  Provost  Marshal  General  was  given 
the  responsibility  for  the  collection  and  analysis  of  accident  statistics  for  Army 
Service  and  Ground  F'orces,  the  coordinated  safety  activities  with  appropriate 
governmental  and  i)rivate  agencies,  and  with  The  Surgeon  General,  Director 
of  Military  Training,  and  Director  of  Personnel.  The  Surgeon  General  was 
given  the  responsibility  of:  (1)  assisting  The  Provost  Marshal  General  and 
Director  of  Military  Training  in  determination  of  doctrine  and  in  preparation 
of  texts,  manuals,  and  other  aids  for  safety  training  of  military  personnel,  and 
(2)  coordinating  with  the  Army  Ssifety  Program,  Ids  program  for  control  and 
reduction  of  occupational  diseases. 

The  new  reporting  system  went  into  effect  1  November  1945  so  that  direct 
responsibility  for  collecting  information  on  accidents  now  rested  with  The 
Provost  Marshal  General.  One  new  “Report  of  Injury"'  form  for  use  in  record¬ 
ing  accidental  injuries  to  all  types  of  personnel,  and  three  new  forms  for  sum¬ 
marizing  accident  frequency,  causal  data  at  posts  and  service  commands,  and 
technical  services  were  provided.  All  accident  data  were  to  be  routed  through 
safety  personnel  of  each  echelon  to  The  Provost  Mai-shal  General.  In  October 
1945,  the  War  Department  Safety  Uouncil  was  abolished,  as  was  the  Fire  and 
Accident  Advisory  Board.'-  The  Army  Safety  Pi’ogram  participated  in 
National  Safety  Congresses  of  1942,  1943,  and  1944.  Among  the  speakers  at 
these  conferences  was  The  Surgeon  General  of  the  Army. 

Occupational  Health  Division, 

Preventive  Medicine  Service 

The  Occupational  Health  Division  of  the  Preventive  Medicine  Service  of 
the  Surgeon  General's  Office  developed  the  occupational  health  program  which 

‘0  WD  Jlenio  W8.’50-44,  8  Feb  44. 

"  ASF  Clr  .360,  25  Sep  45. 

‘“WD  Cir  .305,  5  Oet  45. 
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was  carried  throughout  the  war.  In  hwiuary  11)44,  the  director  of  the  Occu¬ 
pational  Health  Division  rccoininended  that  a  program  of  accident  prevention 
he  established  foi'  militarv  pei-sonnel  la'cause  of  the  higli  admission  rate  in 
Army  hospitals  for  nonbattle  injuries.  He  cited  the  value  of  such  a  program 
in  industry  and  suggested  to  the  Chief,  Preventive  Me<licine  Seiwice,  that  an 
accident  prevention  division  lx‘  e.stablished.  This  was  not  approve<l  by  The 
Surgeon  General  because  accident  prevention  was  not  consideml  as  a  primary 
function  of  the  Surgeon  General’s  Office  although  its  importance  was  recog¬ 
nized,  and  cooperation  with  other  agencies  continued.  The  Occupational 
Health  Division  assisted  in  the  preparation  of  War  Department  (’ircular  252, 
20  June  1944,  sponsored  by  the  Offi(“e  of  The  Surgeon  General.  This  circular 
gave  directions  by  which  medical  officeis  in  the  field  would  prepare  reports  in  all 
cases  of  accidental  injury  to  military  personnel,  to  be  used  by  accident  preven¬ 
tion  officers. 

The  activities  of  the  Occupational  Health  Division,  Preventive  Medicine 
Service,  Office  of  The  Surgeon  General,  endeavored  to  promote  high  standards 
of  industrial  medicine.  The  replacement  e.\aminations  contributed  to  the 
accident  prevention  program  by  listing  the  number  of  individuals  being  placed 
on  jobs  beyond  their  physical  capacities.  A  worker  with  defective  vi.sion,  if 
placed  on  a  job  requiring  perfect  vision,  would  be  likely  to  have  accidents.  The 
control  of  environmental  factors  such  as  to.xic  dusts,  noise,  and  illumination 
may  also  be  contributing  factors  in  accidents.  A  worker  may  be  partially 
overcome  by  some  toxic  fumes  and  perform  his  activities  in  such  an  abnormal 
manner  as  to  receive  an  accidental  injury.  Such  contributions  are  difficult  to 
evaluate  from  statistics  because  of  the  many  variables  involved,  but  should  be 
considere(i  as  an  essential  part  of  the  overall  program  of  accident  ])revention. 

Activities  Overseas 

IMPORTANCE  OF  THE  PROBLEM 

A  comparison  of  noiibattle  injury  death  rates  and  admission  rates  for 
troops  stationed  overseas  and  in  continental  United  States  reveals  that  both 
the  admission  rates  and  the  death  rates  were  much  higher  overseas  (Uharts 
3  and  4).  In  many  theatei-s  active  accident  prevention  campaigns  were  devel¬ 
oped  and  in  most  instances  the  surgeon  ])rovided  an  analysis  of  the  situation 
from  medical  record.s,  as  reporting  of  accidents  overseas  through  the  Army 
Safety  Program  was  not  instituted  until  after  the  war.  There  were  also  many 
special  studies  on  automobile  accidents,  poisoning,  and  burns.  Additional 
studies  were  made  on  cold  and  heat  trauma,  suicides,  and  self-inflicted  wounds, 
but  under  the  scheme  of  (’hart  2  thase  conditions  have  been  sei)arated  from 
accidental  trauma  and  will  l)e  covered  in  other  jiortions  of  the  history. 
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Chart  3.  United  States  nonhattic  injury  death  rates,  per  1,000  per  annum,  continental 
United  States  and  overseas,  These  are  preliminary  data  based  on  statistical 

health  reports. 


In  the  European  theater  the  theater  surgeon  had  the  responsibility  of 
collecting  statistical  information  on  nonbattle  injuries  and  presenting  it  to 
the  provost  marshal  of  the  theater.*®  The  Preventive  Medicine  Division,  Office 
of  The  Chief  Surgeon,  European  Theater  of  Ojierations,  prepared  extensive 
analyses  of  nonbattle  injuries  for  1942,  1943,  and  the  first  half  of  1944,  the 
period  immediately  preceding  continental  operations.  Because  the  major  prob¬ 
lems  of  trenchfoot  and  typhus  control  required  the  maximum  utilization  of 
the  staff  on  the  (\)ntinent,  detailed  analyses  for  the  continental  period  were  not 
made;  but  general  features  of  accidents  and  injuries  were  abstracted  and  de¬ 
tailed  studies  made  of  specific  problems.  In  1943  a  special  study  of  automobile 
accidents  was  made. 


Gordon,  J.  E.  :  A  history  of  preTpntlve  inedlctne  in  the  European  Theater  of  Operations,  U.  S. 
Army,  1941-1945.  HD;  314.7-1. 
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Chart  United  Staten  Army  nonhattle  injury  adniinniunn  to  honpital  and  quartern, 
per  1,000  per  annum,  Itp  month,  <-ontinental  Unit<d  Staten  and  orernran.  7'hene  are  pre- 
liminary  data  haned  on  nampte  tahulatioitn  of  indiridual  medifutl  reeordn. 

Because  of  the  importance  of  nonbattle  injuries  as  a  source  of  iionefFective- 
ness  in  the  Southwest  Pacific  in  1944,  an  investigation  was  made  under  the 
direction  of  a  specially  trained  Sanitary  Porps  officer.**  The  Surgeon,  Head¬ 
quarters,  Mediterranean  Theater  of  Operations,  brought  to  the  attention  of  the 
theater  staff  in  1944  the  extent  of  the  manpower  loss  resulting  from  injuries, 
and  a  safety  committee  was  formed  which  developed  a  safety  program.*®  The 
Army  Service  Forces  Monthly  Progress  Report,  Section  7,  ‘Tlealth,*’  dated 
31  July  1944  stated  : 

Because  of  tlie  iiii|HtrtaiMe  of  noiiluittle  injury  as  a  .source  of  ni>neffe<‘fiveness,  there 
has  long  been  evident  a  net'd  for  an  ade<|uate  and  effeidive  control  program,  both  in  the 
(’ontinental  U.  S.  and  over.seas.  During  llM.t  nonbattle  injuries  overseas  cau.sed  a  loss  of 
almost  four  million  man-days  and  battle  injuries  a  loss  of  perhaps  half  this  amount.  The 
to.ss  of  time  from  nonhattle  injuries  is  in  large  part  preventable  by  means  of  a  suitable 
control  program. 


“ETMO,  SWPA,  ,Tiin  19-1-1.  HI* ;  .•{.'>0. 

>“  Final  Rpt,  Prev  Med  Off,  Off  «>f  SiirK  NAT«U'S.\,  2  Nov  4,-».  HI*. 
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DEATHS 

Nonbattle  injuries  were  responsible  for  32,914  deaths  overseas,  a  rate  of 
3.06  per  thousand  per  annum,  compared  with  27,140  deaths  in  the  United  States, 
a  rate  of  1.84  per  1,000  per  annum  for  the  period  1942-45  (Table  12). 

An  analysis  of  deaths  in  the  South  Pacific  area  1  September  1942  to  31 
August  1944  revealed  deaths  from  battle  causes  as  2,588,  nonbattle  casualties 
765,  disease  166,  suicides  51,  and  cause  undetermined  12.’®  The  survey  in  the 
Southwest  Pacific  revealed  during  the  year  of  1943 :  ” 


Killed  in  action _ 930 

Nonbattle  casualty _ 574 

Disease _  152 

Died  of  wounds -  94 


During  the  period  October  1944  to  June  1945,  inclusive,  there  were  more  deaths 
in  the  European  theater  due  to  a  single  agent,  alcohol  poisoning  (178),  than 
to  acute  communicable  disease  (162).’® 

'•ETMD,  SOPAC  Base  Comd,  16  Nov  44.  HD:  .S50.05. 

'■  See  footnote  14,  p.  246. 
i’*  See  lootnote  13.  p.  245. 


Table  12.  Deaths  Due  to  Nonbattlb  Injuries  in  the  United  States  Army,  by 
Theater  of  Admission  and  Year  of  Death,  1942-45 

Preliminary  Data  Based  on  Tabulations  of  Individual  Medical  Records 


Theater 

Total 

1942-45 

1942 

1943 

1944 

1945 

Numbtr 

Total  Army.. . . . . 

60,  054 

6,  751 

15,  561 

19,  053 

18,  689 

I’^nited  States. .  _  _ 

27,  140 

4,  850 

9,  764 

8,  211 

4,  315 

Overseas’ _ _ _ _  . 

32,  914 

1,901 

5,  797 

10,  842 

14,  374 

North  America  ^ _ 

1,  493 

359 

622 

297 

215 

Latin  America _  .. 

1,  587 

385 

509 

487 

206 

Europe  ..  .  _  _  .. 

12,  484 

199 

779 

4,058 

7,  448 

Mediterranean’.. _ _  _ _ 

5,  644 

149 

1,  915 

2,  277 

1,  303 

Middle  East _ _  ..  _ _  .. 

538 

22 

174 

256 

86 

China,  Burma,  India _  .  . 

2,  525 

73 

285 

1,  021 

1,  146 

Pacific  Ocean  Areas  _ _ 

1 

f  348 

866 

] 

Southwe.st  Pacific  ’ _  .  .  ..  . 

1  8,  iyiy  / 

1  340 

629 

[  2,  431 

3,  943 

See  footnotes  at  end  of  table. 
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TaHLK  1'2.  DKATHS  I>IK  TO  XONBATTIJ';  iNJl’klES  IN  THE  UMTKD  STATES  AbMY,  BY 
Theater  oe  Admission  am*  Year  oe  Death.  IJHli-tr* — Continueil 


'I’hfUltT 

Total 

l\H2-A5 

1942 

1943 

IMS 

Annual 

laie  ptr  tOO.OOO  mran  utrenafk  * 

Total  .\rmy. 

235. 

70 

208. 

10 

226.  40 

244.  55 

246.  72 

I'liited  States . 

i  1S4. 

00 

182. 

54 

188.  40 

206.  73 

147.  10 

Overseas  ‘ _ . 

•  300. 

57 

324. 

53 

343.  44 

283.  88 

309.  56 

North  .\merica 

i  303. 

21 

356. 

80 

310.  83 

220.  81 

315.  85 

Latin  .\ineriea _ 

416. 

10 

377. 

74 

421.  24 

567.  61 

282.  81 

Europe.  . 

283. 

78 

230. 

74 

201.  07 

241.  06 

313.  96 

Mediterranean  . 

380. 

57 

640. 

02 

410.  30 

350.  54 

368.  24 

Middle  East . . 

368. 

(M) 

363. 

88 

328.  03 

553.  01 

210.  32 

China.  Burma.  India. 

575. 

85 

834 

67 

710.  37 

605.  10 

517.  60 

Pacific  Ocean  .\reas‘.. 

Southwest  Pacific*. 

|276. 

62 

1  230. 
1477. 

53 

37 

207.  02 
331.  21 

|248.  58 

279.  28 

'  Inelucli's  admis-sions  on  iransixirts. 

>  Includfs  Ala.'ika  an<l  Irvland. 

•  Includes  North  Africa. 

'  Not  available  s*'paratoly  in  1M4  and  KM.'i. 

’  The  strcnftth?  on  which  thc.M'  rates  wen'  baaed  are  mean  strengths  and  will  vary  therefore  from  the  ofllcial  strength 
ret*orts  of  The  .Adjutant  (leneral. 

ADMISSIONS 

The  admission  rates  to  hospital  ami  (juarters  for  nonbattle  trauma  in  over¬ 
seas  tluviters  were  Viiriiihle.  In  some  areas,  mainly  the  Knropean  theater,  Medi¬ 
terranean  theater,  and  Alaska,  the  cold  injury  which  is  a  component  of  nonbattle 
trauma  was  a  larjje  factor  durin»r  the  seasons  of  cold  weather.  In  the  Southwest 
Pacitic  area,  a  survey  of  I(>,4'''t>  completetl  cases  tabulated  from  the  April  1944 
admissions  showed  that  2,(570  or  16  percent  were  admitted  for  nonbattle  injury.** 

NONEFFECTIVENESS 

Much  of  the  military  sifinilicance  of  the  admission  rate  derives  from  the 
length  of  time  the  patients  remain  none  fleet  ive.  A  study  was  made  of  the 
averajie  days  lost  per  admission  for  troops  overseas  to  hospital  or  quarters  for 
the  year  endinj;  OO  June  1944.^’  The  average  number  of  days  lost  per  admission 
was  48  for  wounded,  1 J  for  disease,  and  19  for  nonbattle  injury.  This  excludes 
time  lost  subsequent  to  evacuation  to  the  Pnited  State.s.  There  is  a  presumption, 
therefore,  that  these  data  are  somewhat  understated  in  terms  of  the  true  non- 
effective  time.  The  report  of  this  study  further  states,  “The  fact  that  the  aver- 


'•ASF  Munflily  rrogress  K]it.  Sec.  7.  Ilcnlfli.  IM  Jul  41. 
.\.SF  Monthly  Progress  Kpt.  See.  7.  llenltli,  31  Jan  43. 
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age  patient  suffering  f  ;-oin  an  acoidental  injury  loses  40  {)erceni  inoi-e  time  than 
the  average  disease  patient  helps  to  explain  the  tremendous  drain  on  manpower 
which  accidents  cause  overseas  as  well  as  at  home/* 

A  study  of  “urgical  dispositions  was  made  for  March  through  June  1944 
in  the  South  Pacitic.-*  Of  14,738  dispositions  there  were  3,877  injury  patients 
with  an  average  stay  of  28  days ;  3,604  were  returned  to  duty ;  243  were  evacuated 
to  the  Zone  of  Interior ;  and  30  died.  A  detailed  distribution  of  events  is  given 
in  Table  13.  The  type  of  injury  aiul  days  lost  were  tabulated.  Accidental  dis¬ 
charge  of  guns  and  ammunition  caused  11  [)ert‘ent  of  the  days  lost,  had  the 
highest  average  of  days  lost,  and  the  lowest  percentage  of  return  to  duty 
(Table  14).  The  dispositions  were  also  divided  into  specialty  fields,  with  47.5 
percent  orthopedic  and  44.9  i>ercent  general  (Table  15).  During  the  4  months, 
accidental  injuries  cost  92,869  man-days  lost,  or  an  equivalent  of  an  entire 
division  for  a  week. 

DISABILITY 

Disability  in  an  overseas  theater  cannot  be  measured  by  discharges  from 
service,  but  can  be  by  evacuations  to  the  Zone  of  Interior,  as  these  represent  a  loss 
to  the  theater.  This  varied  in  different  theaters  depending  on  the  individual 
evacuation  policy.  An  analysis  was  made  of  the  cause  of  evacuation  of  nonbattle 
injuries  to  the  Zone  of  Interior  from  the  European  theater  of  command  for 
1943.  Of  the  24,919  men  admitted  to  hospital  for  nonbattle  injury,  1.1  percent 
were  evacuated  to  the  Zone  of  Interior  (3.2  percent  died).“  In  the  Southwest 
Pacific  during  1943  there  were  751  nonbattle  injuries  evacuated  to  the  United 
States,  compared  with  551  battle  casualties.^®  The  South  Pacific  Base  (’’ommand 


Table  13.  Surgical  Dispositions,  South  Pacific  Base  Command,  United  States 

.4rmy,  March-June  1944 


T ype  of  cases 

1 

j  To  duty 

T 0  Zone  of  Interior 

Deaths 

Total 

I  Patients 

( 

;  .Avorage 
i  hospital 
j  days 

Patient.s 

.Average 

hospital 

days 

Patients 

.Average 

hospital 

days 

Patients 

Average 

hospital 

days 

5urgical  disease _ 

i 

8,  639 

I 

21 

564 

57 

9 

8 

9,212 

23 

njurv _  _ 

3,  604 

i  25 

243 

72 

30 

4 

3,  877 

28 

lattle  casualty _ 

'  873 

i  29 

286 

55 

23 

9 

1,  182 

35 

S'o  disea.se  . . 

!  466 

i 

12 

1 

62 

0 

0 

467 

12 

Total _ 

13,  582 

22 

1,094 

60 

6 

P  ■^38 

25 

Source:  ASF  Monthly  Progress  Rpt.,  Sec.  7,  Health,  31  Jan  45. 


Se^  footnote  20.  p.  248. 
••'See  footnote  12.  p.  245. 
See  footnote  14.  p.  240. 
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Table  14.  Causes  of  Nonbattle  Injury,  T'nite-  States  Army,  South  Pacific  Base 

Command,  March-June  1944 


Cause  ol  Injury 

Number  of 

Hospital  days 

Percent 
returned 
to  duty 

patients 

Total 

Average 

1 

Falls  and  jumps. ..  _  _ _  ... 

i 

706 

21,  420 

30 

96.  9 

Moving  objects _  _  .  _  _  _ _ 

474 

11,  149 

24 

95.  4 

Organized  athletics _  _  ...  .  _ 

.385 

8,  550 

22 

96.  6 

Moving  vehicles _ ..  _  .  . 

368 

10,  775 

29 

88.  9 

Burns _ _  _  .  ...  ....... _ _ 

354 

9,  377 

26 

95.  5 

Accidental  discharge  of  guns  and  ammunition _ 

235 

10,  018 

43 

78.  7 

Sharp  objects. .  ..  _  _ _ _  _ 

171 

3,  659 

22 

96.  5 

Lifting  .  _  _  _ 

135 

2,  393 

18 

99.  3 

Assault _  _  _ 

135 

3’  090 

23 

95.  6 

Unspecified _ _ 

467 

1 

12,  438 

27 

93.  4 

Total* _ _ _ _ _ 

3,  430 

92,  869 

27 

93.  9 

•These  represent  cases  among  the  3,877  shown  In  Table  13  which  were  considered  to  be  acute. 
Source:  ASF  Monthly  Progress  Rpf.,  Sec.  7,  Health.  31  Jan  45. 


Table  15.  Classification  of  Injury  Dispositions  by  Surgical  Special  Fields,  United 
States  Army,  South  Pacific  Base  Command,  March-June  1944 


Special  field 

Percent  of 
patients 

Percent  of 
hospital  days 

Average  stay 
in  days 

Percent  re¬ 
turned  to  duty 

Orthopedic _ _ _ 

47.  5 

56.  3 

33 

92.  9 

General _  _ 

44.  9 

37. 1 

23 

94.  9 

Neurosurgery - -  .. 

3.  4 

4. 1 

33 

71.  5 

Eye - - - 

2.  5 

1.  6 

17 

85.  7 

Ear,  nose,  throat _ 

1.  2 

.  6 

14 

95.  8 

Urology . . . . . 

.  5 

.  4 

21 

95.  0 

Total-.  _ _  _ _  _  -  . 

100.  0 

100.  0 

28 

93.  0 

Source:  ASF  Monthly  Progress  Rpt,  See.  7,  Health.  31  Jan  45. 


evacuated  243  out  of  3,877  injury  dispositions,  or  6.3  percent  during  the  4-montb 
period  from  March  through  June  1944.^* 

OVERSEAS  ACCIDENTS  AS  AN  ECOLOGIC  PROBLEM 

In  the  study  of  mass  disease  the  causes  of  origin  ana  course  are  multiple. 
They  reside  in  influences  sometimes  as.soc*iated  with  an  agent  of  disease,  a 


See  footnote  20,  p.  248. 
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particular  inciting  cause;  sometimes  in  innate  or  acquired  characteristics  of  the 
host  or  population  that  suffers  the  disease  or  injury;  and  almost  invariably  in 
the  many  features  of  the  environment  in  which  both  agent  and  host  find  them¬ 
selves.  An  ecologic  approach  to  causality  is  helpful  in  formulating  a  control 
program,  fo:  intelligent  action  depends  upon  a  direct  attempt  to  eliminate  or 
modify  identified  causes.  In  any  specific  situation,  causative  factors  are  ex¬ 
pected  from  all  three  general  sources.  Commonly  one  may  exert  dominant 
action,  but  rarely  to  the  exclusion  of  all  others.  The  complex  of  causation  is 
an  association  of  multiple  factors. 

Agents  Acting  in  Accidents 

In  current  considerations  of  accidental  trauma,  much  variability  exists 
in  the  use  of  the  several  terms  of  agent,  agency,  mechanism,  and  action.  Many 
reports  follow  a  common  classification.  Others  employ  an  entirely  different 
arrangement,  sometimes  unique  and  sometimes  a  mixture  of  many  different 
classifications.  This  makes  comparison  difficult,  and  in  some  instances 
impossible. 

One  feature  becomes  strongly  evident,  namely  an  appreciable  difference  in 
death  and  admission  rates  for  accidents,  when  these  are  arranged  according  to 
the  various  agents  involved.  This  is  clearly  visible  in  the  1939  figures  in  Table 
11.  Aircraft  injuries  have  a  high  mortality,  but  a  low  admission  rate.  During 
the  first  year  of  World  War  II,  1942,  for  which  preliminary  tabulations  of  indi¬ 
vidual  medical  records  have  been  made,  deaths  due  to  aircraft  accidents  account 
for  44  percent  of  the  total  deaths  from  nonbattle  injury  in  the  Army,  but  only 
1.8  percent  of  admissions  for  this  class.  The  numbers  of  aircraft  used  in  various 
areas  influenced  the  death  rates  from  accidental  injury  in  that  area.  In  Table  16 
a  comparison  of  death  rates  from  nonbattle  injury  in  continental  United  States 
and  overseas  for  the  year  1942  reveals  a  much  higher  death  rate  overseas  for 
aircraft,  firearms  and  ammunition,  and  for  athletics  and  sports,  while  death 
rates  from  injury  due  to  motor  vehicles,  fire,  and  heat  were  about  equal.  In 
three  specific  studies  overseas,  aircraft,  automotive,  drowning,  and  firearms- 
explosive  accidents  accounted  for  72.5  to  85.2  percent  of  the  total  deaths  from 
nonbattle  injury  in  those  areas  (Table  17). 

In  the  Southwest  Pacific  area  in  1943,  54.5  percent  of  accidental  deaths 
were  associated  with  air  transportation.  Since  that  group  was  judged  to  con¬ 
stitute  a  special  problem  of  control,  accidental  deaths  related  to  aircraft,  along 
with  suicides  and  homicides,  were  excluded  from  nonbattle  injury  deaths  by 
cause.  Under  that  modification,  automobiles  were  then  responsible  for  24.8 
percent  of  all  accidental  deaths,  firearms  for  23.5  percent,  and  drowning  19 
perceait.^ 


*  ASF  Monthly  PrOKregg  Rpt,  Sec.  7.  Health,  31  Jul  44. 
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Table  16.  Deaths  Due  to  Nonbattle  Injuries  in  the  United  States  Army,  by 
Area  of  Admission  and  Causative  Agent,  1942. 

Preliminary  Data  Based  on  Tabulations  of  Individual  Medical  Records 


Causative  agent 

Total  Army 

Continental 
United  States 

Overseas 

Number 

Total _  _  _  _  _ _  , 

6,  751 

4  850 

1  901 

Aircraft  accidents _  __  _ 

2,  986 

2,  122 

864 

Vehicle  accidents  _ _ _  _  ... 

1,489 

1,  222 

267 

Firearms  and  ammunition  ..  _  _  ..  _ 

963 

555 

408 

Falls,  jumps _ _ _  _ 

106 

77 

29 

.\thletics  and  sports _  _  _ 

124 

88 

36 

Ill-fitting  clothing  _ 

Fire  or  heat _ 

60 

49 

11 

Tools,  instruments _ _  .  _ 

64 

57 

7 

Chemicals _ _ _ _ 

128 

98 

30 

E.xcessive  heat _ _ _ _ 

29 

26 

3 

Excessive  cold _ _ 

3 

1 

2 

Other  agents . . . . . 

799 

_ 

555 

244 

Annual  rale  ptr  100,000  mean  elrtngth 

Total . . . . . . 

208.  19 

182.  54 

324.  53 

.\ircraft  accidents _ _ 

92.  09 

79.  86 

147.  50 

Vehicle  accidents _ 

45.  92 

45.  99 

45.  58 

Firearms  and  ammunition _ _ _ 

29.  70 

20.  89 

69.  65 

Falls,  jumps. _ _ _ _ 

3.  27 

2.  90 

4.  95 

Athletics  and  sports _ _ 

3.  82 

3.  31 

6.  15 

Ill-fitting  clothing . . . 

0 

0 

0 

Fire  or  heat. . . . . . . 

1.  85 

1.  84 

1.  88 

Tools,  instruments _  _ _ _ 

1.  97 

2.  15 

1.  20 

Chemicals _  _ 

3.  95 

3.  69 

5.  12 

Excessive  heat _ _ 

.  89 

.  98 

.  51 

Excessive  cold _ _ _  _ 

.  09 

.  04 

.  34 

Other  agents _ _  ..  . . .  . 

24.  64 

20.  89 

41.  65 

Other  variations  in  agent  pattern  included  snakes  and  other  reptiles  as  a 
biologic  contribution  to  the  more  common  physical  agents  of  disease.  In  no 
theater  did  they  play  a  prominent  role  in  accidental  trauma. 

Among  chemical  agents  in  accidental  injury,  methyl  alcohol  was  a  con¬ 
siderable  factor  during  the  continental  phase  of  operations  in  the  European 
theater.  An  interesting  variable  of  agents  active  overseas  was  the  cited  in¬ 
stance  during  1  month  in  a  Pacific  island  area  when  50  pei’cent  of  the  nonbattle 
injury  deaths  were  due  to  falling  trees,  weakened  by  preinvasion  naval  gunfire.^ 


“  ETMD,  SPA,  Dec  43.  HD  :  350.05. 
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Table  17.  Principal  Cacses  of  Accidental  Death,  Selected  Theaters  of  Operation, 
World  War  II,  United  States  Army,  by  Percent  of  All  Accidental  Deaths 


Theater  and  year  | 

Aircraft 

Motor  ve¬ 
hicle 

Drowning  1 

Firearms, 

explosives 

European;  1943  ' _  _  _ 

54.  5 

1 

13.  0 

2.  5 

8.  5 

Southwest  Pacific:  1943  ’ _ _  _ 

54.  5 

11.  3 

8.  7 

10.  7 

North  African;  January-Mav  1944® _ _  ^ 

1  30.  3 

21.  8 

5.  1 

18.  5 

South  Pacific:  September  1942- August  1944  *  _ 

1  30.  6 

12.  0 

21.  7 

I 

20.  2 

■  Qordon,  J.  E,:  History  of  preventive  medicine  in  European  Theater  of  Operations,  lMl-1945.  HD:  3U.7-2. 

»  ETMD,  8WPA,  Jun  1944.  HD:  3S0.05. 

>  ASF  Monthly  Progress  Rpt,  Health,  30  Sep  44. 

<  ETMD,  SOPAC  Base  Comd,  Nov  1944.  HD:  350.05. 

Host  or  Population  Factors  in  Causation 

Many  factors,  such  as  anatomic  structure,  physiologic  state,  psychical  con¬ 
stitution,  and  intrinsic  characters  contribute  to  accidents  just  as  to  disease. 

The  initial  physical  examination  upon  entrance  into  the  service  eliminates 
many  physically  handicapped  individuals.  However,  there  are  special  assign¬ 
ments  in  various  branches  of  the  services  which  make  greater  demands  on 
physical  qualitication  than  are  called  for  by  entrance  requirements  to  service. 
Complicated  mechanized  army  equipment  should  be  designed  with  considera¬ 
tion  of  the  physical  limitations  of  individuals  operating  the  equipment.  Con¬ 
siderable  research  initiated  by  the  Preventive  Medicine  Service,  Office  of  The 
Surgeon  General,  was  conducted  at  the  Armored  Medical  Research  Laboratory 
at  h’ort  Knox,  Kentucky,  on  anthropometric  measurements  especially  in  relation 
to  the  design  of  tanks.  Studies  were  also  made  on  the  physiologic  and  psycho¬ 
logic  requirements  of  tank  crews.  This  material  was  turned  over  to  the  Ord¬ 
nance  Department  for  use  in  the  design  of  tanks. 

Fatigue.  Fatigue  is  another  important  factor.  A  fatigued  individual 
often  reacts  sluggishly  to  stimuli  at  a  time  when  precision  and  accuracy  are 
essential  and  thus  the  liability  to  accidents  is  increased.  In  an  overseas  theater 
this  factor  is  of  no  small  consequence,  because  of  the  many  circumstances  calling 
for  extreme  effort. 

Alcohol.  Increased  blood  alcohol  levels  are  capable  of  altering  the  re¬ 
action  of  individuals  and  may  be  a  factor  in  the  production  of  accidents.  In 
the  1939  Army  survey,^^  in  636  out  A  19,707  injuries,  or  3.2  percent,  alcohol 
was  considered  a  contributing  factor.  In  one  Australian  mainland  base,  sur¬ 
veyed  over  a  3-month  period  in  1943,  in  patients  with  nonbattle  injuries  entering 
general  hospitals  of  the  base,  the  influence  of  alcohol  was  assessed  as  follows :  “ 

” -Annual  Report  of  The  Surgeon  Oeneral,  U.  S.  .Army.  1940.  Waaliington,  Government  Printing 
Offlce.  1941. 

*  See  footnote  25,  p.  251. 
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....  Sixty  jierivnt  of  the  days  lost  were  attrilmtiible  to  trattic  accidents,  in  t>  percent 
of  which  alcohol  was  a  contrihuting  factor.  Twenty-seven  percent  of  the  days  lost  were 
allocated  to  burns,  and  13  percent  to  personal  assaults  and  injuries.  In  49  percent  of 
the  latter  group  aU-ohol  was  a  contributing  factor. 

In  overseas  areas  during  active  operations,  the  availability  of  alcohol  varies 
greatly.  ^Vlien  beer  and  whiskey  are  not  available,  substitutes  in  the  form  of 
methyl  alcohol,  canned  heat,  and  antifreeze  have  been  usetl,  all  with  serious 
toxic  hazards. 

Accident  Pran-enesx.  Another  inherent  factor  on  causalty  of  accidents  is 
the  concept  of  accident  proneness.  The  characteristic  is  otherwise  referred  to 
as  that  of  accident  repeaters  or  the  accident  habit.  Such  a  concept  raises  the 
question  of  possible  ditl'erences  among  individuals  in  liability  to  accidents,  and 
if  such  differences  exist,  how  they  can  be  detected.  A  considerable  amount  of 
literature  on  accident  proneness  had  been  published  before  the  onset  of  World 
War  II  but  these  studies  had  brought  no  definite  tests  for  identification  of  such 
individuals.  Flanders  Dunbar  ’-’*  reported  the  results  of  psychosomatic  studies 
among  industrial  workers  and  meml)ers  of  the  Armed  Forces.  In  a  psychoso¬ 
matic  study  of  cardiovascular  and  diabetic  patients  a  control  group  had  been 
selected,  composed  of  patients  with  fractures  admitted  to  the  same  hospital. 
On  the  basis  of  observations  on  these  patients  with  fractures  the  author  felt 
that  the  accident-prone  person  belonged  to  a  personality  type  which  could  be 
described  with  fair  accuracy.  Such  individuals  give  a  history  of  a  large  number 
of  previous  accidents,  and  a  lack  t>f  colds,  indigestion,  or  other  ‘■‘vegetative  dis¬ 
turbances.*'  They  did  not  finish  educafional  courses  which  they  undertook, 
whether  grammar  school,  high  school,  or  college.  They  had  an  unstable  work 
record  and  changed  jobs  frequently.  There  was  a  tendency  to  focus  on  imme¬ 
diate  values  rather  than  on  long-range  goals,  to  appear  casual  about  feelings 
and  personal  problems,  and  to  avoid  responsibility — to  live  from  day  to  day. 
Dunbar  concluded  by  stating: 

I  \v()\iUl  .suggc.'it  that  tlio.'ic  iMTsoii.s  in  charge  of  selective  service  or  industrial  activity 
be  on  the  lookout  for  i)er.sons  of  the  t.vjies  Itere  delineated  and  that  snch  persons  be  given 
special  attention  in  iilaceinent  and  treatment.  It  has  l)een  suggested,  for  example,  that 
a  itersmi  who  is  accident  prone  would  jiroitably  do  better  in  a  commando  or  a  paratroop 
unit  or  in  some  other  more  or  less  individualized  and  adventurous  assignment,  just  as 
persons  who  are  |>otentiaI  sufferers  from  cardiova.scular  disease,  if  the.v  follow  the 
coronary  or  anginal  i)attern,  will  do  Ix'tter  and  maintain  health  longer  if  given  recognition 
and  authority. 

Whether  better  suggestions  than  these  could  be  made  will  remain  for  tho.se  in  <4iarge 
of  Army  i)ersonnel  t<i  discover.  The  aim  in  this  article  was  merely  to  call  attention  to 
the  po.s.sibility  of  excluding  from  service  i)ersons  with  a  well  confirmed  accident  habit 
who  may  prove  to  Ih‘  a  liability  to  them.selves  and  others  or  of  jilacing  them  in  such 
a  way  that  their  liabilities  may  prove  if  not  an  asset  tit  least  a  minimal  danger. 

*****  4  * 

“Dunbar.  F.  :  MPdloal  aspects  of  accidents  and  mistakes  in  the  industrial  army  and  in  the 
Armed  Forces.  War  Sled.  4  :  .Xug  194.3. 
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In  cunsidering  wlu-ther  sm-h  pcrsuns  slioiild  l>e  reje<-t«*d.  '•arefidly  i)la(fd  or  treated, 
the  material  given  here  may  lie  useful.  Heeause  of  the  limited  time  and  iiersonnel  avail¬ 
able  for  medieal  and  psycldutric  e-vaiuinatiou.  it  .seems  obvious  that  the  greatest  possible 
use  should  be  made  of  social  workers  and  pulilic  welfare  agencies  in  supplying  the 
si)ecitic  details  of  past  history  here  indicated  as  having  a  liearing  on  the  problem. 

The  fact  cannot  be  too  much  emphasizetl  that  persons  wliose  histories  suggest 
accident  proneuess  are  of  most  vital  interest.  Suclt  jiersons  can  make  the  kind  of 
mistake  that  sinks  a  ship,  loses  a  battle  or  explodes  a  munitions  plant.  And  apart  from 
its  consetpiences,  the  mistake  will  apjiear  to  be  just  the  kind  of  unfortunate  mistake  that 
any  one  might  make.  Rut.  nevertheless,  there  is  evidence  that  only  certain  types  of 
Iteople  make  such  mistakes. 

Personality  Changes.  Menniii<;er,^“  after  the  war,  broiifrht  attention  to 
the  personality  factor  in  accidents  by  statinjr,  ‘*A  small  minority  of  combat 
soldiers  were  unable  immediately  to  rechannel  their  aggressive  behavior  into 
sot'ially  apiiroved  activity.  Following  VE  and  VJ  days  in  the  various  theaters, 
although  no  figures  are  available,  it  was  apparent  that  automotive  and  traffic 
accidents  increased." 

Brigadier  General  Bliss  in  a  letter  to  the  Armj'  Assistant  Chief  of  Staff 
G-4,  23  August  1945,  stated ;  “Early  termination  of  hostilities  in  the  Pacific  will 
result  in  an  immediate  increase  in  anticipated  evacuations  from  that  area  rather 
than  the  reverse.  However,  most  of  these  evacuees  will  represent  disease  and 
non-battle  injury  patients  rather  than  battle  casualties,” 

The  intrinsic  characteristics  of  age,  sex,  and  race  were  not  analyzed  in 
respect  to  accidents  during  the  war  experience  of  1941-45.  Alterations  in  age 
composition  for  the  Army  as  a  whole  were  recognized,  primarily  as  a  reflection 
of  changes  in  the  draft  policy  bringing  a  lower  age  at  induction.  A  correlation 
with  frequency  of  accidents  is  not  known. 

Environment 

Physical  aspects  of  the  environment  of  man,  such  as  weather,  climate, 
season,  soil,  and  terrain,  were  factors  exerting  a  measurable  influence  on  the 
incidence  of  accidents  in  different  areas.  In  the  United  States  a  definite 
seasonal  variation  in  incidence  of  admissions  was  observed  for  nonbattle  injury. 
(See  Chart  4.)  Speculation  could  be  offered  as  to  the  precise  influence  arising 
from  these  physical  factors  of  environment  as  such,  but  data  are  insufficient 
for  true  evaluation. 

The  consideration  of  population  pressures,  crowding,  density,  and  extent 
of  movement  are  given  considerable  attention  in  evaluating  causal  factors  in 
mass  disease.  An  excellent  illustration  that  these  social  factors  of  the  environ¬ 
ment  contribute  to  accidents,  along  with  others  relating  to  host  and  to  agents, 


Meniiinger,  Wllliuiii  C.  :  Psychiatry  In  a  Xrouhlcd  World.  New  York,  Macmillan,  1948,  see 
p.  150. 

Ltr,  Brig  Gen  K.  W.  Bliss,  .Asst  SG.  to  .VCofS  G-4.  thru  CG  .\SF,  23  Aug  45,  sub  :  Zone  of 
Interior  hospitalization.  SG  :  322  Ho.spltnls. 
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is  seen  in  the  1945  annual  report  of  the  8th  Evaluation  Hospital  in  the  Medi¬ 
terranean  Theater  of  Operations.  The  report  states :  ® 

The  surrender  ot  the  Gerniun  Army  <’reute<l  the  iiri)l)lem  of  iiandllug  thousands  of 
German  tr«M>pe.  .  ,  The  overturiiim:  of  one  lu-ton  trailer  killwl  several  and  put  the 
remainder  of  the  50  Germans  in  the  hospital.  DuriiiK  May.  tlie  roads  were  filled  with  a 
great  variety  of  German  vehicles,  many  of  them  in  rsither  bad  repair,  manned  by  German 
drivers  and  transporting  tiermans  t<i  P.  O.  \V.  stockades  at  Modena,  Florence  and  points 
south.  .  .  . 

With  the  end  t*f  the  war.  a  great  deal  of  confusion  arose.  Added  to  the  stream  of 
German  Prisoners  of  War  were  tbou.snnds  of  Ititlian  civilians  who  suddenly  decided  to 
go  somewhere  other  than  where  they  were  liH-ate<l.  Roails  were  crowded  with  civilians, 
men,  women,  children  and  infants  in  arms,  on  foot,  bicycles,  carts,  wagons,  old  cars  and 
dilapidated  trucks.  Displaced  |>ersons  and  repatriated  individuals  trying  to  get  home 
added  to  the  confusion. 

Military  (tersonnel  seemetl  also  affe<-te<l  by  the  rush  and  confusion  and  continued 
to  operate  vehicles  at  high  speetl  and  in  a  re<‘kless  fashion,  .\ccident8  were  frequent 
and  tragic.  A  truck  load  of  Russijin.s,  fc»rmerly  German  prisoners  and  labor  troops, 
returning  to  Ru.ssia,  overturned,  killing  one  woman  and  .sending  15  other  individuals  to 
the  hospital.  Italian  civilians  .scrambling  into  an  abandonetl  German  ammunition  dump 
for  wooden  Imxes,  precipitated  an  explosion  that  killed  nmny  and  put  18  civilians  In  the 
hospital. 

A  regiment  of  Czechoslovttkian  troops  .sent  numerous  patients  to  the  hospital.  Ger¬ 
man  Prisotters  of  War  coiitimie<i  to  be  admitted  for  illness  and  injury  vuttil  the  Prisoner 
of  War  hospital  at  Mantovn  began  to  function.  During  May,  .5P2  patients  out  of  a  total 
of  2,183  admissions  were  due  to  a«‘cidents  of  various  kinds,  including  accidental  gunshot 
injuries.  With  the  break-up  and  surrender  of  the  German  Army,  unfamiliar  weapons 
fell  into  the  hands  of  the  Allies  tis  captunal  material  and  souvenirs.  During  the  month 
of  May,  42  soldiers  shot  themselves,  and  31  more  were  shot  by  their  buddies,  while 
handling  enemy  gvms,  usually  pistols. 

In  the  European  theater  followiito  \  -K  Day,  the  ('oniinanding  General, 
Third  United  States  Army,  undertook  special  measure.s,  such  as  intensifying 
the  activities  of  Military  Police  patrols  oti  main  highways,  in  order  to  curb 
motor  accidents  involving  military  personnel  and  resulting  from  speeding  and 
reckless  driving.  It  is  an  ironical  fact  that  several  months  thereafter  he 
himself  died  a.s  the  result  of  a  motor  accident. 

A  separation  of  accidents  by  rank  and  service  was  made  in  the  Southwest 
Pacific  theater  in  April  1944  (Table  18)  representing  in  all  some  2,676  cases. 
Although  personnel  of  the  (\)rps  of  Engineers  s’ fie  red  17  percent  of  the 
injuries,  no  statement  ,  ‘  >  cugths  was  provided  by  ,  hich  to  determine  rates.^® 

The  Fifth  Ignite  -  -  -  .Vrmy  conducted  a  .study  of  battle  casualties  and 

nonbattle  casualties  f  ■  '  standpoint  of  military  occupational  specifications 
(Table  19).'**  The  obser  vations  were  based  on  the  experience  of  the  3d,  34th, 
36th  and  1  fh  Infantry  Divisions  while  in  combat  ladween  9  September  1943 


“.Vnmial  Kpt,  8tli  Evac  Hosp  MTO.  194.5.  HD. 
Set*  fiKitiHtte  14.  p.  l!4r>. 

ProKrpHS  Rpt,  Set*.  7,  HeBltli,  Sep  1944. 
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and  4  April  1944.  The  experience  was  thus  heavily  weighted  by  winter  opera- 
t  i  s.  During  this  period  the  rates  were  3.7  for  battle  ca.sualties  and  4.7  for 
nonbattle  casualties.  For  the  F'ifth  United  States  Army  during  the  period 
December  through  March  the  average  rates  were  1.2  for  battle  casualties  and 
3.3  for  nonbattle  casualties.  For  the  Mediterranean  theater  as  a  whole,  from 
1  October  1943  to  1  April  194-1,  the  rates  were  0.4  for  battle  casualties  and  3.0 
for  nonbattle  casualties.  By  a  wide  margin  the  occupation  of  rifleman  was 
the  most  dangerous.  Both  battle  and  nonbattle  casualty  rates  w'ere  about  twice 
as  high  as  those  for  artillerymen  (gunnel’s),  the  next  highest  group.  Before 
reasonable  conclusions  can  be  made  about  accidents,  the  material  must  be  con¬ 
sidered  in  terms  of  Chart  2.  In  the  analysis  under  consideration,  nonbattle 
casualty  included  both  disease  and  cold  injury.  Cold  injury  has  a  high  inci¬ 
dence  among  riflemen.  The  analysis  states :  “Combat  may  be  said  to  increa.se 
exposure  to  a  wide  variety  of  disea.ses  and  injuries,  to  hinder  the  precautionary 
measures  usual  under  non-combat  conditions  and  to  impair  physical  and  psycho¬ 
logical  reserves  to  a  degi’ee  which  rendei’s  the  individual  more  susceptible  to 
disease  and  injury.” 

A  study  of  parachute  injuries  was  made  for  the  first  and  second  years  of 
parachute  training  at  Fort  Benning,  Georjria.’®  From  a  total  of  89,551  train¬ 
ing  jumps  1,386  injuries  were  noted,  of  which  272  were  fractiu’es  and  2  died. 
During  the  first  year  of  operations  the  total  injury  rate  was  2.69  percent  and 
the  fracture  rate  0.55  percent.  During  the  second  year  the  total  rate  was  1.48 
percent  and  the  fracture  rate  0.29  percent.  The  injury  rate  was  considered  low 
in  view  of  recognized  hazards  of  parachute  jumping.  The  possibility  of  effect¬ 
ing  further  reduction  in  accident  losses  through  preventive  measures  was  an 
outgrowth  of  this  study. 


SPECIAL  STUDIES  OVERSEAS 

The  following  special  studies  are  included  because  they  represent  impor¬ 
tant  contributions  to  the  prevention  of  accidental  trauma  overseas.  They 
also  represent  examples  of  what  can  be  done  with  a  specific  problem. 

Low  Back  Injury 

A  survey  of  low  back  injury  in  the  Pereian  Gulf  Uommand  was  made  for 
the  20  months  between  1  March  1943  and  31  October  1944.  The  command  was 
composed  of  supply  troops  of  all  branches.  A  review  of  case  records  revealed 
that  466  individuals  were  hospitalized  for  one  or  another  type  of  low  back 

Sp(‘  footnote  .‘{4.  p. 

■■'"Toliln.  W.  J.  ;  Clecone.  R.  ;  Vandover,  J.  T.,  and  Wold.  ('.  S.  :  Paraoliute  Injuries.  Army  M. 
Bull,  tifj  :  202-221,  Apr  1943. 

KTMI),  Persian  (lulf  Comd.  Oct  1944.  HD:  350.05. 


Table  18.  Southwest  Pacikic  Area,  United  States  Army  Nonbattle  Injuries,  April  1944,  by  Type  and  Arm  oh  Branch 

OF  Service  (2,676  Completed  Cases) 
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Table  19.  Battle  a.nu  Nonbattle  Casualties  by  Military  Occi'pation  Specialty, 
Foir  Infantry  Divisions,  Fifth  Cniteo  States  Army,  October  1943  Throi'oh 
March  1944 


Military  occupational  s[ieciaity 


Percent  of  division 
casualties 


;  Casualties  per  1,000  table 
of  organization  strength 
I  per  division  combat  day 


Number 

Title 

Battle  j 

Non-  1 
battle  ] 

Total  j 

Battle  j 

Non¬ 

battle 

Total 

i 

745 _ i 

i 

Rifleman .  .  _ ...  _ _  1 

1 

1 

38.  1  ! 

25.  5 

1 

30.  4 

12.  2 

10.  7 

22.  9 

603 _ 1 

Gunner. .  _  _ | 

8.  0  i 

5.  5 

6.  4 

6.  2 

5.  5 

11  7 

653 _ 1 

Squad  leader  .  _  . .  . 

8.  1  1 

7.  5 

7.  8 

5.  2 

5.  9 

11.  1 

761 _ I 

Scout . .  . . . .  ' 

1.  1  i 

1.  0 

1.  0 

4.  9 

5.  5 

10  4 

657 _ 1 

Litter  bearer. .  ..  .  i 

1.  2 

1.  7 

1.  5 

3.  4 

5.  8 

9.  2 

746 . 

1 

-Automatic  rifleman  _ 

3.  9 

2.  9 

3.  4 

4.  8 

4.  3 

9.  1 

652 _ i 

Section  leader.  _  _ _  _ 

1.  4 

1.  7 

1.  6 

3.  7 

5.  4  1 

9.  1 

651 _  ' 

Platoon  sergeant ... _  _ 

1.  8 

1.  8 

1.  9 

3.  9 

4.7  1 

8.  6 

504 _  . 

Ammunition  handler. .  . 

8.  3 

9.  0 

8.  7 

3.  6 

4.  8  1 

8.  4 

238 _ 1 

i  Lineman  telegraph  and  tele-  j 
phone. 

1.  4 

1  V 

2.  0 

1.  8 

2.  7 

4.  7  i 

7.  4 

675 . 

Me.ssenger.  -  . .  . 

2.  6 

2.  5 

2.  6 

2.  8 

3.  3 

6.  1 

610 _ 

Antitank  gunner .  . .i 

1.  0 

1.  0 

1.  0 

2.  4 

3.  3 

5.8 

060 . . . 

1  Cook ....  . . . I 

.  7 

1.  9 

1.  4 

1.  2 

4.  5 

5.  7 

531 _ 

Cannoneer . .  . .  _ ! 

1.  2 

2.  7 

2.  I 

1.  4 

4.  2 

5.  6 

245,  345 _ 

Truck  driver..  . . . . . . 

2.  6 

i  7.0 

5.  3 

1.  0 

3.  5 

4.  5 

014 . . 

Auto  mechanic. . . i 

.  4 

1  1.0 

.  7 

1.  0 

3.  3 

4.  4 

539 _ 

j  Section  chief .  . . . . 

.  2 

1  •  5 

.  4 

1.  0 

3.  3 

i  4.  3 

225 . 

i  Surgical  technician. . . 

.  5 

.  7 

.  6 

1.  6 

2.  5 

1  4.  0 

177 _ 

Radio  operator  _ _  . _ _ 

.  5 

1  .9 

.  7  : 

1  1.  1 

2.  4 

3.  6 

521 _ 

Basic  . 

4.  0 

4.1 

4.  0 

1.  4 

1.  9 

3.  3 
3.  3 

821 _ 

Supply  NCO _ _ _ 

•  2 

!  .5 

.  3 

•  8 

2.  6 

695. 

Orderly _  .  . . 

.  2 

i  .  4 

.  3 

.  9 

2.  1 

3.  0 

405 . .  . . 

1  Clerk  typist . . . . 

.  2 

.  6 

.  4 

1  .  5 

2.  0 

2.  5 

1  Other  enlisted  men _ 

7.  0 

i  13.  1 

1 

10.  9 

1.  8 

3.  7 

5.  5 

Total  enlisted  men 

94.  6 

95.  5 

95.  2 

3.  7 

4.  7 

8.  4 

Officers _ .... _ _  _ _ _  _ 

5.  4 

4.  5 

1 

4.  8 

4.  0 

4.  2 

8.  2 

Total  division _ _  . 

100.  0 

i 

■100.  0 

100.  0 

i 

3.  7 

4.  7 

' 

1 

Source:  ASF  Monthly  Progres.s  Rpt,  Sec.  7,  Health.  .10  Sep  44. 
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condition,  some  having  as  many  as  6  admissions.  Distribution  according  to 


branch  is  shown  in  the  following  tabulation  : 

Branch  Cases 

Quartermaster _  104 

Engineer _  91 

Port  i)ersonnel _  73 

Ordnance _  71 

Railway _  51 

Medical  personnel _  26 

Military  police _  12 

Others _  38 


Total _  466 


Of  the  466  patients,  138  were  truck  drivers  who  were  either  actually  injured 
while  driving  or  complained  of  aggravated  symptoms  while  so  engaged.  Of 
the  138  patients,  94  were  Quartermaster  Corps  truck  drivers,  accounting  for 
all  hut  10  of  the  total  low  back  injuries  sustained  by  Quartermaster  personnel. 
Many  reasons  in  explanation  of  the  undue  incidence  were  considered  such  as 
(1)  rough  roads,  particularly  in  the  early  months  of  the  command  when  8  to 
12  hours  were  required  to  negotiate  an  average  run  of  150  miles;  (2)  hard,  un¬ 
comfortable  seats,  particularly  in  the  Studebaker  6  by  4  and  6  by  6  trucks, 
causing  every  bump  to  vibrate  through  the  driver's  botly:  (3)  lack  of  drivers’ 
belts  as  supports  (not  included  in  the  tables  of  equipment) ;  (4)  long  hours  of 
driving  with  iiisufficient  rest  periods  during  peak  tonnage  months;  (5)  con¬ 
tinued  use  of  army  cots  which  develop  “sags”  and  do  not  afford  relaxation  to 
tired  back  muscles;  and  (6)  failure  of  the  drivers  to  seek  proper  massage  and 
heat  for  tired  back  muscles  after  a  run,  and  failure  to  report  the  conditions 
until  the  symptoms  were  severe.  Accidents  were  more  frequent  during  the 
early  months  in  the  theater  and,  therefore,  more  of  these  injuries  w’ere  incurred. 
One  hundred  jiatients,  approximately  21  percent,  were  transferred  from  a 
station  or  Held  hospital  to  the  general  hospital  serving  the  command;  and  20 
were  evacuated  to  the  Zone  of  Interior  for  further  observation  and  treatment. 
Specific  preventive  recommendations  were  made  and  are  considered  in  greater 
detail  under  Control  Measures. 

Accidental  Eye  Injuries 

A  survey  of  eye  injuries  was  made  at  the  21st  General  Hospital,  Eye  Center, 
North  African  Theater  of  Operations,  for  the  period  10  May  1944  to  1  August 
1944.*®  The  tyj)es  of  cases  were  distributed  as  follows : 

Battle  casualties _  135  (49.4  percent) 

Eye  disease _  101  (37.0  percent) 

Accidental  injury _  37  (13.6  percent) 
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The  disp<)siti«>ii.s  luude  of  212  of  these  eases  are  shown  in  l  ahle  20  I’welve 
accidents  happened  near  the  frontlines,  while  25  (K’curred  in  rear  areas.  The 
causes  were  extremely  varied.  Seven  mechanics,  struck  by  Hyinj;  particles 
while  at  work,  constituted  the  lar<rc.st  jjroup  from  a  single  cause. 


Burns 

In  the  North  African  Theater  of  ()|H*rat  ions  it  was  stated  that :  ** 

Tile  (treat  iiiajorit.v  <if  liiirii.s  in  the  (healer  txeiir  in  the  Lines  nf  (’ernni'nieations, 
from  accidents  anil  unautlnirized  n.se  of  ita.soline.  Dnrinit  the  month  of  AiiKUst,  the  73rd 
Station  Hospital,  sited  in  < 'onstantine,  rei-ords  22'J  admissions  to  Die  snrjtical  service, 
94.8''  of  whicli  were  non-linttle  I'a.snallies :  1t)..'t.*)',r  of  admissions  were  for  hums.  It  is 
statisl  that  tl.'>''(  of  the  lairns  were  caused  hy  accidents  witli  Die  fire  units  of  Held  ranges. 

'the  "idth  Station  Hospital  in  Tunis  r»‘iM>rts  hums,  many  sev*>re,  among  1I9H  surgical 
admissions,  KKS  <if  which  were  hattle  casualties. 

Dasolliie  hums  often  involve  large  areas  of  body  surfaces,  hut  tend  to  la*  negligihle 
In  depth.  Onl.v  rarel.v  is  skin  grafting  nspiired.  This  impression  is  gained  from  examina¬ 
tion  of  large  numliers  of  Diese  hums  and  from  reiH)rts  of  the  surgeons  in  the  Mateur- 
Bizerte  area  during  Die  suimiicr  nioiiDis.  It  is  contrary  to  tlie  impressions  receivial  at 
the  12th  (leneral  Hospital,  where  large  numiiers  of  hums  are  treated  in  Mediterranean 
Ba.se  Seidion.  This,  however,  was  during  the  cold  and  <lami>  spring  months.  It  is 
suggested  tliat,  in  tlie  liot  (iiri” -1 1(1° )  dry  summer  climate  of  'I'unisia,  gasoline  lends  to 
vaporize  more  readily  and  produces  a  true  Ihisli  explosion  of  short  duration.  Full  Ddck- 
ness  Inirii  areas  are  produced  liy  contai-t  with  the  tiaming  liquid  as  it  is  tlirown  into  the 
air  b.v  the  exjilosion,  or  .spilled  from  Die  hiirning  container.  It  is  ipiite  jio.sslhle,  therefore, 
that  during  the  approaclilng  cool  rtiiny  .sejison,  tin*  gasoline  hums  may  he  more  severe. 
Such  varialiles,  always  modifying  the  laittern  of  trauma,  constantly  must  In*  kept  in 
mind  in  judging  the  relative  merits  of  therapeutic  procedures. 

lAiter  from  this  theater  the  12th  (Jeiierul  Hospital  made  a  survey  of  burns 
tlurinj;  the  first  H  mouths  of  its  operation,  from  2(5  .lauuary  to  2(5  Septemlx'r 

^KTMll,  NATO.  .S,.]!  IIH.I.  Up;  :C>0.or.. 
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1943.*“  The  causes  of  burns  were  related  to  battle  casualties  in  49  instances 
(32.5  percent),  and  to  accidental  injuries  in  102  (67.5  percent),  a  total  of  151. 
The  specific  circumstances  associated  with  accidental  burns  were  gasoline  fire  in 
77  cases,  and  burning  plane,  car,  or  motorcycle  in  9  cases,  to  account  for  84.3 
percent  of  the  total.  Seven  other  cases  were  related  to  electricity ;  5  to  boiling 
water  or  steam;  1  each  to  mustard  gas  and  shell  explosion;  and  2  were  due  to 
acid  burns.  A  startling  fact  is  that  85  percent  of  the  accidental  burns  were  the 
result  of  the  use  of  gasoline  in  the  bivouac  area.  When  analyzed  further,  it 
was  noted  that  the  cause  was  the  abuse  of  the  use  of  gasoline.  Americans  in 
civilian  life  seldom  use  gasoline  for  heating  and  cooking  but  overseas  it  was 
common  practice,  with  the  result  that  unnecessary  accidents  were  bound  to 
occur  unless  instructions  were  given  on  the  precautions  to  take.  Some  accidents 
were  the  result  of  explosion  while  lighting  or  filling  various  types  of  stoves; 
others  were  the  result  of  pouring  gasoline  on  an  open  flame ;  and  still  others  were 
from  cleaning  clothes  or  eq\iii)ment  in  the  presence  of  an  open  fire.  Some  few 
were  the  result  of  using  gasoline  for  burning  garbage  or  insects.  The  final 
disposition  of  102  cases  of  accidental  burns  was  that  51  (50.0  percent)  were 
sent  to  the  Zone  of  Interior;  6  (5.9  j)ercent)  were  classified  limited  service 
and  43  (42.1  percent)  returned  to  combat  duty.  There  were  2  (2.0  percent) 
deaths. 

The  most  important  group  were  the  86  cases  of  preventable  burn  resulting 
from  the  use  or  abuse  of  ga.soline.  Of  this  group  more  than  half  (44)  had  to  be 
returned  to  the  Zone  of  Interior.  Many  of  these  gasoline  bums  were  serious, 
since  53  required  skin  grafting  and  the  2  deaths  of  the  total  burn  cases  were 
included.  Deeply  burned  areas  were  frequent,  because  of  clothing  catching  on 
fire. 

Poison  Liquor 

Accidental  poisoning  by  alcohol  or  substances  thought  to  be  alcoholic  is  to 
be  expected  in  areas  where  the  supply  of  ordinary  alcoholic  beverages  is  short. 
In  the  European  theater  178  deaths  were  attributed  to  alcohol  poisoning  or  a 
rate  of  0.12  per  1,000  strength  per  annum  for  the  periotl  October  1944  to  June 
1945.*'  During  the  same  period  acute  communicable  disease  accounted  for  162 
deaths,  a  rate  of  0.11. 

Prior  to  the  invasion  of  the  Continent,  in  the  United  Kingdom,  there  were 
few  difficulties.  Beer  was  available,  and  although  hard  liquor  was  scarce,  it 
could  be  obtained  in  recognized  bars. 

On  the  Continent  the  situation  was  very  different.  Beer  was  limited  and 
wine  did  not  have  the  potency  of  whiskey,  so  that  frequent  attempts  were  made 
to  fortify  wine  with  alcohol  of  undetermined  quality.  Samples  of  this  liquor 


<"ETMn,  NATO.  Feb  1944.  HD:  S.'iO.OS. 
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were  examined  by  tlie  central  laboratory  of  the  theater  in  Paris.  Methyl  alco¬ 
hol  was  the  cause  of  most  deaths,  but  other  substances  such  as  antifreeze  and 
buzz  bomb  fluid  were  used  accidentally  or  in  the  belief  that  they  were  potable. 
The  majority  of  deaths  due  to  methyl  alcohol  and  other  toxic  agents  were  among 
ground  combat  troops.  The  Air  Corps  and  troops  of  the  communications  zone 
vvere  less  involved,  chiefly  because  their  source  of  liquor  supply  was  better 
and  substitutes  were  not  necessary. 

Control  Measures 

In  making  a  general  evaluation  of  the  accident  problem  in  the  years  before 
tlie  war,  reports  of  The  Surgeon  General  had  stated  that  effective  control  meas¬ 
ures  would  come  through  analysis  of  the  individual  local  post  or  area.  Colonel 
Cohen  suggested  that  the  medical  officer  contribute  through  an  epidemiologic 
analysis  of  the  situation,  and  that  unit  safety  officers  be  appointed.*^  Major 
Fineberg,  who  made  a  detailed  analysis  of  accidents  during  maneuvers,  made 
specific  recommendations  for  control  of  accidents  under  such  circumstances.” 
In  overseas  theaters,  European,  Mediterranean,  and  Southwest  Pacific,  reports 
based  on  medical  recoz*ds  were  submitted  to  commanders  for  formulation  of 
program®  and  evaluation  of  the  problem.  Special  problems  such  as  low  back 
pain,  tMirns,  and  poison  liquor  were  studied.  In  the  European  theater  an 
estimate  of  *he  amount  of  preventable  accidents  w’as  made  and  given  with  other 
data  to  the  provost  marshal,  Table  21.  Eight  principal  causes  were  shown 
to  be  responsible  for  the  accidents  of  about  20  percent  of  those  able  to  return 
to  duty,  50  percent  of  those  evacuated  to  Zone  of  Interior,  and  80  percent  of  the 
deaths.  The  approach  to  prevention  was  demonstrated.  In  the  Mediterra¬ 
nean  theater  the  extent  of  tlm  manpower  loss  wiis  brought  to  the  attention  of  the 
Mediterranean  theater  staff  by  the  theater  surgeon  and  a  safety  committee  was 
formed  and  drafted.'^  Theater  G-1  (pei-sonnel)  was  given  the  staff  super¬ 
vision  responsibility  and  the  theater  provost  marshal  the  operational 
responsibility. 

In  the  Southwest  Pacific  the  accident  prevention  program  was  delegated 
to  the  Office  of  the  A.ssistant  Chief  of  Staff,  G-3  (Training)  by  the  command¬ 
ing  general  and  a  suitably  trained  Sanitary  Corps  officer  was  assigned  as  acci¬ 
dent  officer.”  Commanders  of  all  bases  and  units  under  their  command  were 
instructed  to  appoint  an  officer  to  act  as  accident  prevention  officer.  Pertinent 
data  relative  to  the  causes  of  nonbattle  injuries,  together  with  corrective 
measures  for  their  reduction,  were  prepared  by  theater  headquarters,  and  sent 
through  channels  to  all  base  a.nd  unit  accident  prevention  officers.  Accidents 
occurring  within  each  unit  were  recorded  and  analyzed  by  base  and  unit  acci- 

<2  .See  footnote  5,  p.  2-tO. 

See  footnote  6.  p.  240. 

.See  footnote  15,  p.  246. 

«ET.MI),  SWPA,  Dec  1944.  HD;  ,350.05. 


A  ("Cl  DENTAL  TRAUMA 


265 


Table  21.  Sele<’ted  Preventable  Causes  ok  Nonbattle  Injuries.  European  Thea¬ 
ter  OK  Operations,  I’ntted  States  Army,  February  1942  to  March  1944 


Percentap'  which  similied  type.s  of  accidents  constituted  of  all  nonbattle 
injuries  where  the  patient  was— 


Cau.'ie  of  accident 

Ktturned  to  duty 

Evacuated  to  the  Zone 
of  Interior 

Died 

1942 

1943 

1944  Jan- 
uary- 
March 

1942 

1943 

1944  Jan- 
uary- 
March 

1942 

1943 

1944  Jan- 
uary- 
March 

Motor  vehicle  accidents _ 

9.  4 

7.  9 

6.  2 

17.  2 

21.  8 

19.  0 

18.  2 

12.  9 

17.  7 

Tank  and  tractor  accidents _ 

.  5 

.  3 

.  4 

2.  9 

0 

0 

0 

.  4 

.  9 

Bicycle  accidents,  _ _  _ 

2.  9 

5.  1 

2.  9 

2.  3 

7.  6 

6.  0 

1.  6 

1.  2 

.  5 

Other  road  accidents  _  _ 

1.  0 

.  8 

.  3 

2.9 

2.  2 

0 

0 

2.  2 

2.  6 

Air  transport  accidents 

2.  3 

3.  5 

2.  2 

.  6 

5.  5 

1.  0 

39.  6 

54.  2 

44.  0 

Firearms _ _  _ .  _ 

2.  9 

2.  2 

1.  3 

17.  8 

15.  3 

13.  0 

13.  0 

8.  5 

21.  7 

Machinery,  .  .  _ 

1.  0 

1.  6 

.  9 

1.  1 

5.  5 

1.  0 

.  5 

.  6 

0 

Burns, ,  _ _ . ,  , 

.  6 

0 

.  9 

0 

0 

0 

0 

0 

0 

Total, _  _ 

20.  6 

21.  4 

15.  1 

44.  8 

57.  9 

40.  0 

72.  9 

80.  0 

87.  4 

Source:  Gordon,  J.  E.:  History  of  preventive  medicine  in  the  European  Theater  of  Operations,  1941-1945.  HO: 
314.7-2. 


dent  prevention  officers  and  immediate  corrective  and/or  disciplinary  action 
was  taken.  The  program  was  publicized  by  radio  broadcasts,  lectures,  news 
bulletins,  signs,  posters,  slogan  contests,  moving  pictures,  and  film  strips. 
Particular  emphasis  was  also  placed  on  measures  to  be  taken  for  reducing  the 
destruction  and  loss  of  vital  equipment  and  supplies  through  carelessness  and 
accidents.  It  was  also  suggested  that  an  instructional  and  training  program, 
devoted  to  swimming,  be  instituted  through  each  Buse  S-3.  The  aid  of  the 
special  service  officer  and  Red  (Voss  representative  was  utilized  to  develop 
such  a  pi'ogram  for  reducing  accidents  and  casualties  resulting  fi’om  swimming 
and  diving,  and  to  prevent  drowning.  It  was  estimated  that  65  percent  to  70 
percent  of  the  soldiers  were  unable  to  swim  and  that  only  5  percent  were 
proficient  swimmers. 

In  the  Europe  n  theater  where  the  problem  of  poison  liquor  was  becoming 
evident,  efforts  were  made  to  provide  sources  of  safe  and  relatively  mild 
drinks.^®  A  team  consisting  of  a  safiitary  engineer,  a  toxicologist,  and  a  bever¬ 
age  expert  from  Special  Services  Division,  Headquarters,  made  sjjecial  surveys 
of  facilities  for  providing  beer  and  soft  drinks  for  the  troops.  Most  of  the 
breweries,  many  of  which  had  closed  during  the  war,  were  found  acceptable 
when  operated  under  American  sanitary  control.  Breweries  were  reopened, 
processes  were  modified,  facilities  were  occasionally  provided  to  local  operators. 


<*' See  footnote  13.  p.  245. 


2m 


IMOKSOXAI.  IlKALTII  MKASl  KES  AM)  IMMI  NIZATIOX 


and  an  adequate  supply  of  beer  was  assured.  No  in.stance  ever  came  to  the 
attention  of  Army  authorities  of  an  outbreak  of  intestinal  infection  traced 
to  beer. 

Suggestions  for  the  reduction  of  burns  were  made  from  the  North  African 
theater  in  March  1944.  That  heachpiarters  recommended  : 

To  prevent  .such  unnecessary  injuries,  it  wcmid  seem  possil>le  that  the  various  types 
of  stoves  u.seil  for  ccatkin^  or  heating  sh<iul(l  lie  made  more  "foolproof,”  since  explosions 
resulting  from  the  use  of  impmiier  tyiie  of  fuel  or  failure  to  clean  the  Jets  are  too  common. 
The  proper  method  of  making,  ligliting,  tilling  and  cleaning  the  various  tyiies  of  G-I  or 
improvised  stove.s,  should  he  better  demonstrated  and  unless  their  use  is  absolutely 
necessary  the  use  of  such  stoves  .should  l)e<liscontinued. 

The  average  soldier  is  not  acquainted  with  the  potential  dangers  of  improper  use  of 
gasoline.  This  is  demonstrated  by  the  statements  overheard  on  a  “burn”  ward  where 
other  patients  see  these  seriously  injured  men  and  are  amazed  that  such  injuries  can 
and  do  result  from  gasoline. 

Gasoline  is  too  vital  an  item  of  war  to  be  u.sed  for  cleaning  clothing  or  burning 
garbage  and  some  con.servation  coiihl  be  a<-<-omplished  by  discipliiiary  measures. 

To  summarize,  it  would  .seem  jsi.ssible  to  reduce  the  iiuddence  of  accidental  burns  by: 

1.  Proper  instruction  in  the  danger  of  the  indi.scriminate  use  of  gasoline. 

2.  Proper  instruction  in  the  use  of  the  various  stoves  that  require  gasoline  for  fuel. 

3.  Disciplinary  measures  where  infractions  have  occurred  after  the  men  have  been 
instructed. 

It  would  seem  possible  to  attain  all  of  these  aims  by  the  use  of  it  well  prepared  color 
movie  that  could  demonstrate  to  the  troo|>s  what  might  be  a  real  cause  of  disability  to 
themselves  and  the  loss  of  important  e<iuipment  by  the  ctireless  use  of  gasoline. 

In  the  Persian  Gulf  Connntuul  certain  measures  for  the  reduction  of  "low 
back  injuries  were  suggested : 

1.  General  Measures  for  Retlucing  Back  Injuries 

a.  Don’t  lift  loads  too  heavy  to  lift  or  supiairt  normally. 

h.  Always  face  swinging  loads  and  cables. 

c.  Don’t  push  heavy  loads  with  body  “off  balance.” 

d.  Learn  to  lift  objects  correctly  (lift  with  legs  iind  back,  not  back  alone). 

e.  Don’t  stand  under  heavy  loads. 

f.  Never  be  in  such  a  hurry  as  to  be  careless. 

2.  Spe<'ial  Measures  for  Ue<lucing  Truck  Driver  Low  Hack  Injuries 

a.  H  ave  better  cushioned  seats  for  drivers  (even  if  it  is  a  suiiplemental  cusliion 
and  back  rest.) 

b.  Have  sufficient  beits  provided  so  that  all  deserving  cases  can  wear  one. 

c.  Provide  adequate  rest  periods  for  drivers  between  long  hauls. 

d.  Provide,  preferably,  a  hard  surface  bed,  one  that  will  not  sag. 

e.  Advocate  massage  and  heat  to  ba<-ks  after  a  long  trip  (This  .should  be  done 
preferably  by  trained  per.sonnel,  as  it  relieves  fatigue  symptoms  early) . 

f.  Avoid  sudden  jerking  motions  while  shifting  or  making  a  curve. 

g.  Avoid  accidents. 


•' Ser  rodlnott*  4G.  p, 

S»‘t»  lootnotD  .'^7.  p.  257. 
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(’oncliision  :  Low  baok  injuries  api)eiir  to  lie  one  of  the  outstanding  forms  of  injury  among 
troops,  requiring  long  hospitalization  or  loss  of  time  from  normal  duties.  As  brought  out 
in  this  report,  this  is  iwirtieularly  true  among  truck  driver  personnel  in  all  branches 
of  the  service.  If  some,  or  all,  of  the  suggested  measur**s  can  lie  taken  to  afford  relief, 
or  prevention  of  injuries,  the  noneffective  rate  among  trorips  can  be  greatly  lowered. 
Troop  commanders  have  a  great  responsibility  in  preventing  injuries  of  this  nature.  If 
they  will  conduct  lectures  and  safety  campaigns  for  instructhm  of  troops  and  better  under¬ 
stand  th'^se  injuries  and  their  treatment  themselves,  iierhaps,  more  than  anything  else, 
this  would  prove  to  be  one  of  the  best  forms  of  prophylaxis. 

Evaluation 

The  Medical  Department  had  been  pointing  out  the  increasing  importance 
of  nonbattle  trauma  before  World  War  II,  and  during  the  war,  especially  in 
overseas  theaters  where  admission  and  death  rates  were  high.  The  Medical 
Department  tabulated  the  data  which  enabled  commanders  to  see  the  tre¬ 
mendous  loss  of  manpower  and  thus  establish  programs  of  control.  In  the 
Mediterranean  tlieater  there  was  a  marked  drop  in  the  nonbattle  injury  admis¬ 
sion  rate  in  15)45  and  the  theater  surgeon  felt  this  was  due  to  the  Accident  Pre¬ 
vention  Program.^'’  In  the  Soutliwest  Pacific,  a  comparison  was  made  of  acci¬ 
dent  rates  during  the  8  months  prior  to  the  initiation  of  the  program  and  the 
5  months  after  it.®®  This  analysis  revealed  the  following : 

Hospital  and  quarters  cases  of  tion-battle  injuries  averaged  18.9  days  per  patient  for 
1943,  16.3  days  for  1914.  This  represents  a  reduction  of  13.7%  in  average  hospitalization 
time  per  patietir  admitted  to  liospitals  and  quarters  for  non-battle  injuries. 

The  average  non-effective  rate  for  non-battle  injuries  was  8.5  per  1,000  per  annum 
for  1943,  7.0  per  1,000  per  annum  for  1944.  The  reduced  rate  with  a  strength  of  750,000 
has  resulted  in  saving  of  1.125  man  days  per  day  in  the  SWPA.  Because  of  this  reduction 
in  rate,  approximately  1,000  more  hospital  beds  are  released  every  day  and  approximately 
12.5  more  men  are  available  for  duty  every  day  who  would  be  confined  to  quarters  as  a  re¬ 
sult  of  non-battle  injuries. 

Twenty-two  more  men  would  have  been  evacuated  to  the  U.  S.  and  8  more  would 
have  died  from  non-battle  injuries  if  the  same  rate  for  1943  had  prevailed  for  the  first 
6  months  of  1944. 

Admission  rates  of  non-battle  injuries  to  hospitals  and  quarters  for  the  6  month 
period  previous  to  the  initiation  of  the  Accident  Prevention  Program  was  174  cases  per 
1,000  per  annum ;  the  5  months  following  the  initiation  of  the  program  shows  146  cases 
per  1,000  per  annum,  a  reduction  of  16%.  With  a  strength  of  7.50,000.  this  reduction 
in  rate  w’ill  result  in  a  decrease  of  .5,700  admissions  to  sick  reports  for  non-battle  injuries 
per  year. 

Such  an  evaluation  (see  Chart  5)  certainly  brings  out  the  importance  of 
prevention  of  nonbattle  trauma  in  the  saving  of  life  as  well  as  of  medical 
facilities. 

The  contributions  of  the  Industrial  Hygiene  Section,  Preventive  Medicine 
Division,  Office  of  The  Surgeon  (xeneral,  are  more  difficult  to  evaluate.  Their 


*'  StH‘  OiotnotP  15.  p.  246. 
See  footnote  45.  p.  264. 
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effort  to  promote  industrial  medicine  contributed  toward  a  frood  working 
environment  and  aided  effort  to  place  the  individual  in  a  job  within  his  physical 
capabilities.  These  factors  are  important  in  accident  prevention.  The  work 
on  anthropometric,  physiologic,  and  p.sychologic  measurements  at  the  Armored 
Force  Medical  Research  I>id)oratorv  provided  data  for  the  design  of  vehicles 
and  equipment  which  could  be  used  more  effectively  and  safely  by  the  .soldier. 
The  activities  of  this  laboratory  are  di.scussed  further  in  the  chapter  on 
Occupational  Health  in  another  volume  in  this  series. 
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Chart  5.  Nonbattle  injury  rute.t.  A  compariHOn  of  hospital  admission  rates  for  8  months 
precediny  accident  prerention  program  and  for  5  months  after  institution  of  program. 
Source:  ETMD,  VsAFFE,  Dec  19^.  HD:  350.05. 
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In  future  operations  the  problem  of  alcoholic  beverages  and  nontoxic  beer 
needs  serious  consideration.  The  American  soldier  will  find  a  substitute  which 
may  be  poisonous,  if  a  supply  is  net  available. 

In  addition,  the  lack  of  knowledge  of  the  use  of  gasoline  was  evident 
throughout  "World  War  II,  and  instruction  in  its  use  should  be  given  serious 
emphasis  early  in  the  training  of  the  soldier. 

As  the  war  progressed,  need  was  demonstrated  for  better  classification 
and  reporting  of  injuries,  esjJecia  iiy  those  occurring  overseas  in  theaters  of 
operations.  The  Army  Safety  Program  system  had  been  developed  for  analysis 
of  the  agency,  act,  and  action  of  accidental  injury.  This  should  be  fused  with 
medical  records  of  type  of  injury,  duration  of  hospitalization,  disability,  and 
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discharges  in  order  to  tletine  the  problem  as  to  time,  place,  and  person,  and  as 
to  the  resulting  death,  or  extent  of  defect  and  disability. 

There  is  need  for  continued  study  on  basic  research  on  anthropometric, 
physiologic,  and  psychologic  factors  wliich  would  guide  engineers  in  designing 
new  equipment.  The  concept  of  accident  proneness  requires  further  testing  to 
establish  its  validity  and  to  determine  whether  objective  or  subjective  physio¬ 
logic  or  psychologic  tests  can  be  developed  to  detect  such  persons. 

As  the  war  closed,  the  outsttinding  demonstration  was  the  need  for  many 
professions  to  combine  and  work  on  the  problem  of  accidental  trauma,  which 
had  become  recognized  finally  as  one  of  the  major  mass  health  problems  of 
armies;  indeed,  a  problem  that  develops  even  greater  significance  as  armies 
become  increasingly  mechanized. 


CHAPTER  VIII 


The  Army  Immunization  Program 

Colonel  Arthur  P.  Long,  MC,  USA 

The  Army  imimniization  protiraiu  was  a  positive,  direct,  ami  sjHH'ific 
approacli  to  disease  prevention  and  control.  This  profrram  as  it  developed 
just  before  and  duriiifr  the  war  period  represetited  a  very  considerable  expati- 
.sion  of  the  application  of  iniinnnization  pnK'edures  in  the  Army.  The  pattern 
for  the  e.vtended  ])rooram  was  set  at  an  informal  meetinfr  <>f  representatives  of 
the  medical  .services  of  the  .Vrmy,  Navy,  and  the  T^nited  States  Public  Health 
Service'.  .Vt  this  meetinir,  calh-d  by  Lt.  ('ol.  .lames  S.  Simmons  (later  brijr- 
oen.),  .M(',  in  the  sprint  of  liUit,  a  >reiu'ral  proftram  consideied  desirable  in 
the  event  of  war  was  outlined.  It  was  the  consensus  of  the  pronp  that  tetanus 
immunization  in  the  Armed  Forces  shotdd  be  instituted  at  the  earliest  jiossible 
date. 

The  .Vrmy  immunization  program,  as  it  was  evol veil  and  applied,  required 
not  only  the  ac(iuisition  and  application  of  the  liest  available  professional 
knowledge  and  techniques  but  also  the  rapid  development  of  effective  mecha¬ 
nisms  to  insure  adequate  administrative  control  and  technical  piiidatu’e.  The 
general  supervision  of  the  .Vrmy  immunization  program  was  one  of  the  major 
functions  of  the  Epidemiology  Division  of  the  Preventive  Medicine  Service. 
Office  of  The  Surgeon  (leneral.  Many  of  the  technical  problems  related  to 
this  program,  as  well  jus  the  administrative  details,  were  handled  by  that  divi¬ 
sion.  The  following  is  an  outline  of  the  activities  of  the  h^pidemiologv  Divi¬ 
sion  in  connect  ion  with  that  program  : 

1.  (’ollection  of  the  necessary  information  and  establi.shment  of  ])olicies 
governing  the  various  immunization  pr<K‘edures. 

2.  Compilation  and  publication  of  general  and  specific  instructions  on 
various  administrative  and  technical  matters. 

3.  Investigation  Jind  evaluation  of  the  development  and  improvement  of 
materials  and  procedures. 

4.  Investigation  and  study  of  problems  arising  in  connection  with  the 
immunizjvtion  program  such  as  the  indications  for  special  immunizations,  occur¬ 
rence  of  reactions,  and  efficiicv  and  prjicticability  of  various  procedures  and 
methods. 

Provision  of  technical  advice  and  assistance  to  the  Supply  Service,  Office 
of  'Die  Surgeon  Generjil,  with  res[)ect  to  estimates  of  requirements,  procure¬ 
ment.  distriluition,  jind  storage  of  prophylactic  biologicals. 
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6.  Conduct  of  niiscelliineous  correspondence  with  both  civilian  and  military 
personnel  and  agencies  and  with  various  governmental  and  civilian  groups  con¬ 
cerning  the  immunization  program. 

It  is  the  purpose  of  this  chapter  to  present  a  review  of  the  entire  program, 
to  trace  as  accurately  as  possible  the  important  steps  in  the  development,  adop¬ 
tion,  and  use  of  each  of  the  various  immunizing  procedures  authorized  by  the 
Army  during  the  war,  and  to  summarize  and  evaluate  the  e.xperiences  gained. 
In  the  intere.st  of  uniformity  of  presentation  and  to  facilitate  reference,  discus¬ 
sion  of  the  individual  ))rocednres  will  be  j)resented  under  the  general  headings  of 
development  and  adoption  of  the  immunizing  agent,  methods  and  requirements 
for  immunization,  and  experience  with  the  procedure.  While  emphasis  is 
given  to  the  developments  arising  from  the  demand  of  mobilization  and  conduct 
of  the  war,  those  procedures  already  practiced  before  the  mobilization  period 
are  also  discussed  from  the  viewpoint  of  their  application  during  the  emer¬ 
gency.  In  addition  to  the  discussion  of  the  various  immunizing  agents  and 
their  use,  an  attempt  is  made  to  present  the  salient  features  of  the  general 
administration  of  the  immunization  program. 

TYPHOID-PARATYPHOID  VACCINATION 
Development  and  Adoption 

The  full  history  of  typhoid  vaccination  in  the  Army  is  a  long  one  *  and 
need  not  be  recounted  here.  It  is  sufficient  to  state  that  the  regular  administra¬ 
tion  of  typhoid  vaccine  to  all  Army  personnel  had  been  routine  since  1911  so 
that  at  the  beginning  of  World  War  II,  this  practice  was  almost  an  Army 
tradition. 

The  Immunizing  Agent 

For  many  years,  including  the  period  of  World  War  I,  the  typhoid  or 
typhoid-paratyphoid  vaccine  used  in  the  Amy  had  been  that  prepared  at  the 
Amy  Medical  School.  This  was  continued  throughout  World  War  II.  These 
vaccines  had  undergone  changes  as  to  content  from  time  to  time,  and  intensive 
research  and  investigation  had  been  continuous.  As  a  result,  the  production 
of  typhoid  vaccine  for  the  expanding  Army  and  such  changes  as  were  required 
to  meet  the  new  situation  were  not  new  projects,  but  represented  rather  expan¬ 
sion  and  intensification  of  previous  efforts  and  existing  facilities.  In  1928  the 
paratyphoid  B  fraction  contained  in  the  vaccine  during  World  War  I  was 
eliminated;  the  paratyphoid  A  fraction  was  discontinued  in  1934.  From  that 
time  until  the  World  War  II  emergency  period,  a  monovalent  vaccine  containing 
Salmonella  typho/^a  organisms  only  was  used.^' 

’  Slier,  Joseph  F.,  and  others  :  Immunization  to  Typhoid  Fever.  Baltimore,  Johns  Hopkins  Press, 
11)41. 

*  Ibid. 
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In  view  of  the  anticipated  increase  in  field  service  of  troops  and  likelihood 
of  exposure  to  enteric  organisms,  in  early  1940  it  was  considered  advisable  to 
readopt  a  triple  or  typhoid-paratyphoid  vaccine.  This  decision  was  reached 
after  careful  consideration  by  a  committee  representing  the  Army,  Navy,  and 
United  States  Public  Health  Service.  Acting  on  the  advice  of  this  committee, 
The  Surgeon  General  on  9  July  1940  instructed  the  Commandant  of  the  Army 
Medical  School  to  prepare  a  typhoid-paratyphoid  vaccine  for  distribution  to 
the  Army.®  The  triple  vaccine  was  manufactured  in  September  1940  at  which 
time  official  announcement  of  its  readoption  was  made  by  Circular  Letter  67, 
Office  of  The  Surgeon  General,  3  September  1940. 

The  vaccine  contained  in  each  cubic  centimeter  1,(X)0  million  typhoid  bacilli 
and  250  million  each  of  the  paratyphoid  A  and  H  components.  The  S.  typhosa 
strain  used  was  the  Panama  carrier  strain  58  (Army  Medical  School  culture 
collection  No.  42-A-58) ;  the  Para  B  (/S'.  sehotPmwUeri)  organism  (Army  Med¬ 
ical  School  culture  strain  41-H-6) ;  and  the  Para  A  (-S',  paratyphi) ,  originally 
Army  Medical  School  strain  41-N-8.  but  replaced  in  1942  by  an  English  strain 
HA-6  (Army  Medical  School  strain  41-N-22).  Since  the  criteria  for  the 
selection  of  these  strains  is  discus.sed  at  length  ehsewhere,*  as  are  their  character¬ 
istics,  these  will  not  be  presented  here.  It  is  enough  to  state  that  they  repre¬ 
sented  the  most  highly  immunogenic  strains  obtainable  and  were  selected  on 
the  basis  of  their  virulence,  their  biochemic  behavior  and  productivity  of  agglu¬ 
tinins  and  protective  substances,  and  their  jiroduction  of  cross-immunity  against 
other  strains  of  homologous  species.  These  strains  were  continued  in  the  manu¬ 
facture  of  the  triple  vaccine  throughout  the  war. 

On  some  occasions  questions  were  raised  as  to  the  specificity  of  this  vaccine 
for  protection  against  infection  with  .strains  encountered  in  overseas  areas.  For 
example  in  1942  the  occurrence  of  three  cases  of  typhoid  fever  among  American 
troops  in  India  occasi()ne<l  the  reconunendation  by  the  surgeon  of  that  theater 
that  typhoid  vaccine  produced  locally  be  used  there  in  place  of  the  Army 
Medical  School  product.®  After  study  of  strains  isolated  from  cases  in  India 
and  of  the  Indian-produced  vaccine,  it  was  determined  that  the  United  States 
Army  vaccine  was  at  least  equal  to  the  Indian  vaccine  in  protection  against  the 
local  strain  of  typhoid  bacillus. 

yileffiods  and  Requirements 

At  the  beginning  of  the  emergency,  the  vaccine  was  given  in  3  subcutaneous 
doses  administered  at  intervals  of  7  to  10  days,  the  1940  regulation  reading 
“.  .  .  intervals  of  not  less  than  5  nor  more  than  14  days  between  consecutive 


’  Ltr,  SO  to  Coromandant  Arm.v  Mod  School.  9  Jiil  40.  suh  :  Chance  in  the  composition  of  typhoid 
vaccine  manufactured  for  use  in  the  U.  S.  Army.  SG  ;  444.2-1  (AMS)GG. 

‘  Loncfellow.  D.,  and  I.ulppold.  G.  F.  :  Imniunlr.atlon  to  typhoid  and  paratyphoid  fevers.  Am.  J. 
H.vcicne  XS  ;  l.'iO-l.ll.  Sep  1942.  .Also  s-m*  footnote  1.  p.  272. 

*  I.tr.  Sure  CBI  Theater  to  SG,  12  Dec  42,  suh:  Typhoid  fever.  HD:  720.3. 
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doses;  ordinarily  the  doses  will  be  spaced  at  intervals  ranging  from  7  to  10 
days.  .  .  The  dosage  was  0..5  cc.  for  the  first  dose  and  1  cc.  each  for  the  2 
subsequent  doses.  The  interval  between  series  was  stipulated  as  3  years,  with 
only  2  such  series  being  required  under  ordinary  circumstances.  A  complete 
series  of  3  injections  was  required  within  1  year  of  departure  for  theaters  of 
operations,  and  provisions  were  made  for  revaccination  in  face  of  a  threatened 
outbreak  (individuals  over  45  years  of  age  were  exempted  from  typhoid  vac¬ 
cination  except  under  these  circumstances).  The  method  for  the  accomplish¬ 
ment  of  the  Hist  series  of  typhoid  vaccine  injections  (the  basic  immunization) 
remained  unchanged  throughout  the  war  except  for  the  required  time  interval 
between  individual  injections.  It  was  soon  leametl  that  the  requirement  of  an 
interval  “not  to  exceed  14  days  between  doses'*  was  undesirable  and  impractical 
when  applied  to  large  numbers  of  troops  in  a  rapidly  expanding  Army.  Fre¬ 
quently,  when  for  one  reason  or  another  this  interval  was  extended,  literal¬ 
minded  officers  (medical  and  noumedical,  commissioned  and  noncommissioned) 
would  require  the  repetition  of  the  entire  series.  To  correct  this  undesirable 
jiractice.  Army  regulations  governing  immunization  were  revised  in  1942  ® 
and  the  circular  letter  implementing  these  regulations  ’’  did  not  state  a  maximum 
allowable  interval  between  individual  doses,  but  indicated  that  the  desired 
interval  was  7  to  10  days.  If  this  time  were  exceeded,  the  next  dose  was  to 
be  administered  as  early  as  possible  and  the  entire  series  was  not  to  be  repeated. 

The  recommendation  concerning  the  interval  between  individual  injections 
was  again  changed  in  1944.®  At  that  time  the  recommended  interval  was  stated 
to  be  from  7  to  28  days.  This  policy  was  adopted  largely  for  administrative 
reasons,  chief  among  which  was  the  desirability  of  simplifying  the  immuniza¬ 
tion  schedules  for  individuals  receiving  the  basic  immunizations  of  typhoid  and 
tetanus  at  the  same  time.  Under  the  old  system,  with  typhoid  vaccination  ac¬ 
complished  at  weekly  intervals  and  tetanus  toxoid  injections  spaced  every  3 
weeks,  at  least  5  visits  to  the  dispensary  or  other  agency  were  required.  By 
giving  typhoid-paratyphoid  vaccine  and  tetanus  toxoid  at  the  same  time,  a 
saving  of  2  visits  could  be  accomplished.  This  saving  when  translated  into 
terms  of  hundreds  of  thousands  of  individuals  was  an  extremely  significant  one. 
There  was  little  hesitancy  to  accept  this  change  of  policy,  from  a  technical  point 
of  view,  since  the  1-week  interval  was  originally  based  on  administrative 
grounds  only  and  it  is  an  accepted  principle  that  in  general  and  within  reason¬ 
able  limits  the  immunity  response  tends  to  increase  rather  than  decrease  with 
longer  periods  between  the  administration  of  individual  doses  of  antigen  in 
series.  This  hypothesis  was  borne  out  in  part  at  least  by  the  result  of  experi¬ 
mentation  at  the  Army  Medical  School  where  it  was  determined  that  3  doses 


«  AR  40-210,  15  Sep  42. 

’  SG  Clr  Ltr  102,  28  Nov  42,  sub  :  Immunization. 
"TB  Med  114,  9  Nov  44. 
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of  typhoid-paratyphoid  vaccine  when  administered  to  rabbits  at  intervals  of 
3  weeks  were  just  as  etfective  in  tlie  proiluction  of  protective  antibodies  as  were 
similar  amounts  of  the  antigren  administered  at  intervals  of  1  week.® 

The  only  other  changes  etfected  in  the  typhoid-paratyphoid  immunization 
practices  were  those  in  connection  with  revaccination  methods  and  require¬ 
ments.  Following  the  demonstration  by  workers  at  the  Army  Medical  School 
and  elsewhere  of  the  efficacy  of  *0.1  cc.  of  vaccine  administered  intradermally 
or  of  0.5  cc.  given  subcutaneously  as  stimulating  doses,  serious  consideration  w'as 
given  to  the  adoption  of  one  or  the  other  of  these  methods  as  routine  practice 
in  the  Army.  It  was  considered,  however,  that  such  a  change  in  practice  dur¬ 
ing  the  early  phases  of  mobilization  was  not  justified.  This  decision  was  based 
principally  on  the  fact  that  prior  to  September  1940  the  vaccine  used  by  the 
Army  for  some  years  had  been  nionovalent  in  type.  Hence  those  who  had 
received  it  rather  than  the  triple  vaccine  had  no  basic  protection  against  Para 
A  or  B,  without  which  the  effect  of  single  simill  stimulating  doses  was  question¬ 
able,  Accordingly  revaccination  with  the  complete  series  of  three  injections 
of  the  triple  vaccine  was  continued  until  30  August  1943,  at  which  time  the 
practice  of  annual  administration  of  0.5  cc.  of  triple  vaccine  was  adopted  for 
reimmunization  to  the  typhoid  and  paratyphoid  fevers.^  The  subcutaneous 
route  rather  than  the  intracut  a  neous  one  was  chosen  since  the  response  was 
known  to  be  at  least  as  good  with  the  former  as  with  the  latter,  and  it  was 
considered  that  the  intracutaneous  technique  when  applied  to  large  numbers 
of  troops  was  considerably  less  certain  of  proper  accomplisliment  than  was  the 
subcutaneous  method  of  injection  and  would  inevitably  be  more  time  consuming. 
At  the  time  of  the  adoption  of  this  method  of  reimmunization,  the  exemption 
from  revaccination  of  those  over  45  years  of  age  was  removed,  the  only  exemp¬ 
tion  remaining  being  that  of  the  jji'esence  of  a  medical  contraindication  to  the 
procedure. 

To  I’ecapitulate,  the  final  policy  for  the  administration  of  typhoid-para¬ 
typhoid  vaccine  was  briefly  as  follows : 

1.  Initial  immunization;  3  doses  of  typhoid-paratyphoid  vaccine,  0.5  cc., 
1  cc.,  and  1.0  cc.  respectively,  administered  subcutaneously  at  7-  to  28-day 
intervals  without  unnei  essary  delay  after  entry  into  the  h  ederal  service. 

2.  Revaccination:  0.5  cc.  typhoid-paratyphoid  vaccine  administered  sub¬ 
cutaneously  annually  or  in  the  presence  of  danger  from  an  outbreak  of  typhoid 
fever  or  the  paratvphoid  fevprs,  this  revaccination  procedure  to  be  followed 
if  an  initial  series  as  above  had  been  received  at  any  time  in  the  military  service. 

“  Army  Med  School,  ‘■Comi)aratlve  efrcctivcncss  of  1-wcek  ami  .l-wcck  intervals  between  doses  of 
T.  A.  B.  vaccine.  '  IG  Oct  44.  HD:  720..G  Tyidiold  and  Paratyphoid. 

I"  See  footnote  1,  p.  'ITI. 

“  AR  40-210,  C  6.  .10  Auk  -13. 

'■-  (  I  I  .\R  40  '210.  2.0  .\pr  d.'i.  (2)  See  footnote  0. 

.■54ti.'i.'!G  ()  1!) 
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3.  Initial  vaccination  or  revaccination  required  within  the  12-month  period 
prior  to  embarkation  for  overseas  duty. 

Experience 

Effectioenens.  The  effectiveness  of  typhoid  vaccination  as  employed  in 
the  Army  over  a  period  of  ap|)roximately  35  years  has  been  generally  accepted 
and  requires  little  exposition  here.  In  the  historical  review,  previously  referred 
to,  were  presented  the  results  obtained  from  the  inception  of  the  procedure  in 
1909  through  the  year  1939.”  These  will  not  be  repeated  other  than  to  recall 
that  the  incidence  rates  for  typhoid  and  the  paratyphoid  fevers  during  World 
War  I  in  a  vaccinated  Army  were  approximately  one  three-hundredths  of  those 
experiences  in  the  Spanish- American  War  when  no  immunization  was  prac¬ 
ticed,  this  difference  being  stated  to  be  .  a  result  of  the  routine  use  of 
typhoid  vaccine  as  a  protective  measure  and  improvement  in  methods  of 
environmental  sanitation.” 

A  continuation  of  these  excellent  results  is  indicated  by  the  fact  that  the 
combined  average  annual  rates  for  these  diseases  during  World  War  II  was 
approximately  0.05  per  thousand  which  is  about  one-eighth  of  the  combined 
rate  for  World  War  I  which  was  0.42.  Table  22  shows  the  cases  and  rates  per 
thousand  per  annum  for  typhoid  fever,  paratyphoid  fever,  and  the  diarrheal 
diseases  as  they  occurred  in  the  Army  during  World  War  II,  and  Table  23 
provides  the  same  type  of  data  as  nearly  compmabie  as  possible  for  World 
War  I. 


S***'  fixitnoti*  1,  p.  272. 


Table  22.  Typhoid,  Paratyphoid,  and  Dysentery,  Diarrhea,  and  Enteritis,  United 

States  Army,  1942-45 
Rates  Per  1,000  Troops  Per  Year 


Typhoid 

Paratyphoid 

Dysentery,  diairnea, 
and  enteritis* 

j  Cases 

Rates 

Cases 

Rates 

Admissions 

Rates 

Total  Arinv . . .  . . j  505 

0.  02  839 

0.  03  !  785,  164 

1 

30.  82 

United  States,.-  _ _  '  91 

Overseas _  _ ■  414 

.  01  :  125 

.  04  i  714 

.  01  294,  346 

.  07  I  490,  818 

i 

19.  97 
45.  72 

Europe  only  -  _  ...  _  .  ,  64 

.  01  ;  84  !  .  02  I  92,  304 

20.  98 

•Relates  to  all  dysenteries,  enteritis,  gastroenteritis,  eolitis,  enterocolitis,  and  diarrhea  (not  elsewhere  elassifled). 
No  vaccination  is  applicable  to  these  groups  of  diseases. 
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Table  23.  Typhoid,  Paratyphoid,  and  Dysentery,  Diarrhea,  and  Enteritis,  United 

States  Army,  World  War  1 
Rates  Per  1,000  Troops  Per  Year 


i 

Typhoid  j 

1 

i 

Paratyphoid  i 

Dysentery,  diarrhea,  and 
enteritis* 

i 

Cases 

1 

Rates  1 

1  Cases  1 

I 

Rates  1 

Admissions 

Rates 

'otal  Army -  - 

1,529  ! 

0.  37 

212  ! 

i 

0.  05  1 

92,512 

22.  4 

United  States _ 

546  1 

■  24 

1  32  1 

.01  j 

39,  854  1 

17.  8 

Overseas  (Europe  only) .  -  _ 

1 

885  ; 

1  : 

.  53 

1  151  1 

1  ! 

.  09 

i 

48,202 

1 

28.  9 

‘Relates  to  all  dysenteries,  enteritis,  gastroenteritis,  colitis,  enterocolitis,  and  diarrhea  (not  elsewhere  classified), 
(o  vaccination  is  applicable  to  these  groups  of  diseases. 


It  will  be  seen  that  the  rates  for  typhoid  alone  in  the  Army  during  the  last 
(var  were  only  about  one-twentieth  of  those  experienced  in  the  former  conflict, 
while  that  for  the  paratyphoid  fevers  was  about  three-fifths  that  encountered 
in  the  earlier  experience.  This  difference  seems  to  be  particularly  striking 
when  considered  in  the  light  of  the  rates  for  the  diarrheal  diseases  which  were 
issentially  the  same  for  both  periods.  This  single  observation  might  suggest 
)hat  the  chances  of  acquiring  an  enteric  infection  were  approximately  the  same 
n  both  wars,  that  the  nonspecific  protective  measures  were  equally  effective 
luring  the  two  periods,  but  that  the  protection  from  specific  vaccination  par¬ 
ticularly  that  against  typhoid  fever  was  considerably  improved  over  that 
ifforded  in  World  War  I.  If  such  were  the  case,  however,  it  would  be  reason- 
ible  to  have  expected  the  rates  for  the  diarrheal  diseases  to  have  increased  at 
east  as  much  as  did  typhoid  under  the  unfavorable  conditions  met  in  overseas 
theaters  of  operations.  This  did  not  occur  since  typhoid  fever  among  troops 
;tationed  overseas  was  approximately  4  times  higher  than  for  those  in  this 
;ountry  while  the  diarrheal  disease  rates  showed  an  increase  of  about  2  times. 

ratio  approximating  this  held  for  all  the  major  theaters  despite  wide  varia- 
ions  in  the  actual  incidence  of  the  diseases  in  question.  For  example,  the 
European  Theater  of  Operations  reported  the  lowest  typhoid  and  diarrheal 
lisease  rates  for  any  major  theater  and  the  China-Burma-India  theater,  the 
lighest.  The  European  theater  typhoid  rate  was  essentially  twice  that  in  the 
Jnited  States  and  the  diarrheal  disease  rate  about  the  same.  The  typhoid  rate 
n  the  China-Burma-India  theater  was  30  times  greater  than  that  in  this  country 
ind  the  diarrheal  disease  rate  showed  an  increase  of  about  0  fold. 

This  situation  also  obtained  in  World  War  I  when  th--  rate  in  Europe  for 
yphoid  fever  was  just  over  twice  as  high  as  in  this  country  and  the  diarrheal 
lisease  rate  was  slightly  over  times  that  experienced  here.  The  experience 
vith  the  paratyphoid  fevers  essentially  paralleled  that  with  typhoid  in  this 
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regard,  the  former  showing  a  slightly  greater  increase  in  incidence  in  overseas 
theaters  than  did  typhoid  fever. 

This  view  of  the  occurrence  of  typhoid  and  paratyphoid  fevers  does  not 
bring  forth  evidence  against  the  efficacy  of  vaccination  for  the  prevention  of 
these  diseases  nor  does  it  gainsay  the  probability  of  a  considerably  improved 
typhoid  vaccine.  These  observations  do,  however,  emphasize  again  that  the 
incidence  of  typhoid  fever  and  the  paratyp’.ioid  fevers,  as  well  as  of  the  other 
enteric  infections,  tends  to  be  in  proportion  to  the  opportunities  for  infection 
existing  in  the  environment  and  that  specific  protection  through  vaccination 
does  not  eliminate  the  necessity  for  proper  applicatior*  of  sanitary  measures 
for  the  control  of  these  infections. 

Histories  were  received  by  the  Epidemiology  Division,  Office  of  The  Sur¬ 
geon  General,  of  most  of  the  cases  of  typhoid  and  paratyphoid  fevers  reported 
in  the  United  States  during  the  war.  In  a  number  of  instances  it  was  apparent 
from  these  histories  that  the  diagnosis  had  been  made  on  insufficient  evidence. 
There  were  a  few  individuals  in  whom  the  clinical  course  and  laboratory  find¬ 
ings  were  such  that  a  diagnosis  of  typhoid  or  paratyphoid  fever  could  be  made 
with  reasonable  assurance  in  spite  of  failure  to  obtain  positive  cultures  of  the 
organisms  from  stool,  blood,  or  urine.  These  cases,  however,  were  not  included 
in  the  data  presented  in  Table  24.  There  were  42  cases  of  typhoid  fever  in  the 
4-year  period  from  whom  the  organism  was  recovered  and  on  whom  clinical 
and  epidemiologic  information  was  received.  Eleven  cases  occurred  in  each  of 
the  years  1942  and  1943,  and  10  in  the  years  1944  and  1945.  Twelve  cases  had 
had  not  only  a  basic  series  of  typhoid  vaccine  injections  but  1  or  more  stimu¬ 
lating  doses  in  addition.  Eighteen  had  had  the  basic  series  but  no  stimulating 
doses.  In  9,  the  basic  series  had  been  begun  but  not  completed  at  the  time  of 
onset  of  typhoid,  and  in  3,  no  vaccination  had  been  done,  the  individuals  having 
just  been  inducted.  Among  the  12  who  had  had  a  basic  series  and  1  or  more 
stimulating  doses,  there  were  8  who  had  had  1  stimulating  dose,  3  who  had  had  2, 
and  1  who  had  had  4.  This  last  case  was  a  result  of  a  laboratory  infection  as 
was  1  other  in  the  series.  The  intervals  which  had  elapsed  between  the  last  dose 
of  vaccine  and  the  onset  of  typhoid  were  studied  for  those  individuals  who  had 
completed  a  basic  series  with  or  without  additional  stimulating  doses.  The 
interval  was  less  than  a  week  in  2  cases,  between  1  week  and  1  month  in  3,  1 
month  to  6  months  in  9,  from  6  months  to  1  year  in  9,  and  in  excess  of  a  year  in  6. 
It  is  of  interest  that  in  1942,  when  men  were  being  inducted  at  a  rapid  rate, 
the  majority  of  cases  of  typhoid  occurred  in  those  who  had  not  receiv'ed  a  com¬ 
plete  basic  series  of  typhoid  vaccine  whereas  in  subsequent  years,  particularly 
in  1945,  most  of  the  cases  had  had  not  only  a  complete  basic  series,  but  1  or 
more  stimulating  doses.  In  summary,  it  may  be  stated  that  except  for  the  year 
1942,  most  cases  of  typhoid  fever  in  the  United  States  occurred  in  fully  vac¬ 
cinated  personnel  and  that  such  cases  as  did  occur  during  the  war  in  unvac- 
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cinated  individuals  were  not  due  to  failure  to  carry  out  iininunization.  It  is 
also  apparent  that  most  of  the  typhoid  occurred  throu^rh  failure  of  immuniza¬ 
tion  to  pr«)tect  against  the  dosage  of  the  infecting  organism  received.  Whether 
the  important  factor  here  was  the  strain  of  the  infecting  organism,  against 
which  stamlard  Army  vaccine  might  not  have  been  a<lequate  to  protect,  whether 
it  was  the  number  of  organisms  ingested  or  whether  it  was  some  deticiency  in 
the  individual's  ability  to  develop  immunity  after  vaccination  cannot  be 
determined. 

T.vui.k  24.  Im.mi'm/.vi'Ui.n  St.mts  ur  42  (’.ksks  oe  Tyimiuid  t'KVKK  Amosc  Ar.my 
I’kuso.n NKi.  IN  THE  I'NiTK.a  Stat>:s,  1!)42 -4."> 

(  ASKS  Proven  hy  Positive  ('ci  ti'rk:s.  on  Whom  Histories  Were  Keokivei)  by 
Epii)KMIoi.(m;y  Division,  Oeeice  ok  'I’iie  Si  rceuin  Genejiai. 


InimuniM'.>jn  Record 

1  1942 

1  1943 

1944 

1945 

Total 

Typhoid  Vaccine  Received 

j 

i 

1 

Basic  series  completed,  .stimulating  dose{s)  given _ 

1 

5 

! 

6 

12 

Basic  series  completed,  no  stimulating  doses . 

4 

9 

3 

2 

18 

Basic  .series  not  completed  ...  ,  _  . . .  .  .  _ 

6 

1 

1 

1 

9 

No  vaccination  .  . .  .  _ . . .  . 

1 

1 

1 

3 

Total . . . . . . 

11 

1 

11 

10 

10 

42 

\umher  of  stimulating  doses  given 

1 

1 

1  dose . - . .  .  . . . . . . 

1 

5 

2 

8 

2  doses . .  .  . 

] 

3 

3 

3  doses. .  .  j 

i 

4  doses .  . .  . . .  1 

1 

1 

1 

Interval  From  Last  Dose  to  Onset  of  Disease 

(For  Cases  Who  Had  Completed  Basic  Series) 

Less  than  7  days 

1 

1 

j 

1 

2 

1  week  to  1  month  .  ...  .  _ _ _ _ 

1  i 

1 

1 

3 

1  to  6  months _ _  _ 

2 

4 

1 

2  i 

1 

1 

9 

6  months  to  1  vear _ _ _ 

1 

5 

1 

2 

9 

More  than  1  vear*.  .  _  _ 

3 

3 

6 

Not  stated _ 

1 

1 

1 

1 

Total . _ _ _  .  _  _ 

4 

10 

1  S 

1  1 

8  1 

1 

30 

*0(  the  6  cases  in  this  group,  the  interval  was  12  to  15  months  in  3. 


Reactions.  As  pointed  out  previously,  typhoid-paratyphoid  vaccination 
has  for  many  years  been  an  accepted,  almost  traditional  procedure  in  the  Army. 
That  this  procedure  is  attended  by  local  and  systematic  reactions  has  also  become 
more  or  less  generally  accepted.  Accordingly,  the  projiortion  of  such  reactions 


I'ERSONAI.  HEALTH  MEASERES  ANT)  IMMI  NIZATION 


L>80 


ill  those  rtveivinjT  the  vaeeine  is  not  definitely  known  nor  has  it  been  considered 
to  be  of  enoiifrh  importance  to  initiate  a  study  of  sufficient  majirnitude  to  allow 
such  definition. 

Durinji  only  one  brief  period  of  the  war  were  reports  received  indicating 
an  unusually  hij;h  occurrence  of  untoward  reactions  following  the  administra¬ 
tion  of  this  vaccine.  This  was  during  the  first  half  of  the  year  1942  and  the 
I'eports  indicated  reactions  to  tvfdioid-paratyphoid  vaccine  unusual  both  in 
number  and  tlegree  when  the  vaccine  was  administered  within  5  to  10  days 
following  yellow  fever  immunization.’^  The  occurrence  of  such  reactions,  how¬ 
ever,  was  not  sufficiently  frequent  nor  were  the  reactions  themselves  of  such 
severity  as  to  warrant  concern  and  the  matter  was  automatically  rectified  with 
the  discontinuance  of  routine  vaccination  against  yellow  fever.  The  matter 
was  given  considerable  study,  however,  and  it  was  considered  that  the  apparent 
increase  in  reactions  to  typhoid-paratyphoid  vaccine  when  this  material  was 
administered  a  short  time  after  the  yellow  fever  antigen  were  in  the  nature  of 
a  summation  of  reaction  to  the  two  agents  (the  febrile  reaction  to  yellow  fever 
vaccine  having  a  usual  incubation  |)eriod  of  ;>  to  7  days)  rather  than  a  true 
augmentation  of  the  reaction  from  typhoid  vaccine  itself.  This  formed  the 
basis  for  the  recommendation  that  administration  of  typhoid-paratyphoid 
vaccine  within  a  week  following  vellow  fever  immunization  should  be  avoided 
whenever  possible.’’ 

Other  than  that  just  referred  to,  the  experience  with  reactions  from  triple 
typhoid  vaccine  during  World  War  II  apparently  differed  little  from  that  of 
previous  years.  A  fairly  high  proportion  of  individuals  receiving  such  vaccine 
will  exhibit  reactions,  local  or  systemic  or  both.  As  previously  indicated,  the 
exact  proportion  of  such  reactors  is  not  known.  Previously  published  figures 
of  10  to  20  percent  are  probably  safely  conservative.  The  most  common 
reaction  is  that  of  local  redness,  heat,  and  tenderness  at  the  site  of  injection. 
The  systemic  reactions  encountered  are  characterized  by  general  malaise,  head¬ 
ache,  and  elevation  of  tem|)erature.  The  second  injection  of  the  basic  series 
is  the  dose  most  likely  to  cause  reaction  but  untoward  effects  from  stimulating 
doses  are  not  uncommon  particularly  in  individuals  who  have  received  several 
“basic  series"  or  stimulating  doses  in  the  past. 

SMALLPOX  VACCINATION 
Development  and  Adoption 

Smallpox  vaccination  may  well  be  classified  as  one  of  the  most  important 
measures  for  disease  prevention  that  has  been  applied  in  military  as  well  as 
in  civilian  populations.  It  has  long  been  recognized  that  vaccination  is,  for 


“  Rpiiort  of  Coiifpri’ncp  on  YpIIow  Fpvpr.  T.vpholtl  Vaccinp  Rpartlons,  SGO.  14  Mar  42.  HD  ;  720.3. 
Spp  fiMPtnotp  S.  p.  274. 

.Spp  footnotp  1.  p.  272. 
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all  practical  i)urp()sc.s,  the  only  practicable  etl‘ecti\  e  procedure  for  the  prevention 
of  variola.  The  ytory  of  the  recofjnition  by  .Fenner  of  the  effectiveness  of 
cowpox  inoculation  for  the  prevention  of  smallpox  and  the  subsequent  develop¬ 
ment,  retinement,  and  general  application  of  this  principle  is  one  of  the  classics 
of  medicine  and  has  been  recoimted  so  often  that  its  review  here  is  not 
warranted. 

Smallpox  vaccination  in  the  Army  antedates  the  ai)plication  of  any  other 
immunization  procedure.  The  exact  ilate  of  the  adoption  of  this  procedure 
for  routine  use  in  all  Army  personnel  does  not  appear  to  be  a  matter  of  record. 
However,  its  first  u.se  is  said  to  have  been  early  in  tbe  last  century.  Its  applica¬ 
tion  was  expanded  somewhat  durin<i  the  (hvil  War  period  and  its  adoption  as 
a  routine  measure  was  presumably  at  or  near  the  turn  of  the  century Vacci¬ 
nation  ajrainst  smallpox  has,  of  coui’se,  been  continued  since  that  time  as  a 
routine  procedure  and  is  applied  on  entry  into  the  service  and  at  intervals 
thereafter. 

The  Immunizing  Agent 

Glycerinated  calf  dermovaccine  is  the  agent  used  in  the  Army.  Army 
Medical  Departinent  specifications  applicable  to  the  purchase  of  this  vaccine 
are  quoted  in  part  as  follows : 

Smallpox  Vaccine,  I".  S.  P. 

General  description. — Vaccine  shall  conform  to  the  requirein^nt.s  of  the  National 
Institutes  of  Health. 

Quantity. — Vaccine  shail  be  .suppiie<l  in  capillary  tube.s,  each  tube  sufficient  for  one 
vaccination.  Ten  such  tube.s  shali  be  the  unit  of  quantity,  furnished  with  10  sterile 
needles  and  one  rubber  bulb. 

Packaging  and  Packing. — The  unit  of  quantity  shall  be  furui.shed  in  suitably  sized 
and  constructed  indivi.lual  containers.  Shipment  shall  be  made  in  a  waterproof  bat;  or 
envelope,  in  an  insula twl  container,  having  enough  dry  ice  to  keep  the  vaccine  at  the 
proper  temperature  until  it  reaches  destination. 

Expiration  date. — Shall  not  be  less  than  2%  months  after  delivery  date. 

It  will  be  noted  that  these  specifications  in  .stipulating  refrigeration  during 
shipping  take  cognizance  of  the  fact  that  this  vaccine,  containing  a  living  virus, 
loses  its  potency  rapidly  unless  kept  cold  (preferably  at  freezing  temperatures) 
at  all  times.  This  extreme  lability  and  the  short  expiration  date  resulting  there¬ 
from  were  obvious  obstacles  to  the  maintenance  of  .stocks  of  fully  potent  ma¬ 
terial  in  Army  installations  in  the  various  theaters  of  operations  and  in  this 
country  as  well.  Continued  emphasis  was  given  to  the  necessity  for  proper 
shipment,  storage,  and  care  of  this  agent.  In  order  that  i)roper  instructions  in 
this  regard  might  be  disseminated  to  supply  depots  and  other  agencies  concerned, 


'’The  Medicnl  Department  of  the  United  States  .\rmy  In  the  World  War.  Washington,  Govern¬ 
ment  Printing  Offlee,  1928.  vol.  IX,  pp.  .■?57-.'?86. 
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a  memorandum  outlinin*;  the  proper  procedure  was  forwarded  to  the  Finance 
and  Supply  Division.  Office  of  The  Surgeon  General,  from  the  Epidemiology 
Branch,  on  2  December  19-U.*"*  In  brief,  this  memorandum  presented  the  fol¬ 
lowing  procedures  as  requirements : 

1.  Shipment  to  be  made  by  the  most  rapid  and  direct  method  and  route 

2.  Ordinary  shipment  by  express,  etc.,  or  long  distanced  shipping  by  air,  to 
be  made  by  packing  vaccine  in  dry  ice  and  insulating  the  package  properly 

3.  For  extended  shipment  such  as  by  boat,  the  vaccine  to  be  held  at  freezing 
temperatures 

4.  Upon  arrival  at  <lestination  and  thereafter  until  use,  the  vaccine  to  be 
kept  at  all  times  below  5°  (’.,  preferably  below  0°  C. 

Essentially  tlv'-  une  information  was  disseminated  to  all  medical  installa¬ 
tions  and  medicc  in  Circular  Letter  162,  Office  of  The  Surgeon  General, 

28  November  19..  iC  gain  in  November  1944  in  War  Department  technical 
bulletin,  TB  MED  i.  In  addition,  it  was  recommended  in  both  of  these 
publications  that  because  '  ‘  its  perishaole  nature  and  the  brevity  of  the  period 
of  expected  potency,  the  amount  requisitioned  should  not  be  in  excess  of  the 
anticipated  need  for  approxin'ately  2  months.  It  was  also  recommended  that 
for  use  overseas  smallpox  vaccine  of  acceptable  quality  be  purchased  locally 
whenever  possible.  This  procedure  '  .as  followed  quite  extensively  in  the  Tainted 
Kingdom  for  troops  stationed  there.  Local  procurt  nv^nt  was  also  accomplished 
in  India  for  a  time  but  was  di.scontinued  upon  the  levelopment  of  a  more 
satisfactory  system  of  air  shipment  with  adequate  dry  i('e  refrigeration.  Local 
procurement  was  also  practiced  in  other  areas  but  as  a  rule  only  to  meet  unusual 
needs. 

The  question  of  .specificity  of  the  action  of  Amer'can-made  vaccine  when 
used  for  the  prevention  of  the  virulent  smallpox  of  the  Far  East  and  other  areas 
was  brought  up  from  time  to  time.  In  view  of  the  basic  nonspecificity  of  the 
procedure  (vaccinia  virus  being  used  for  protection  against  variola  virus)  and 
the  lack  of  evidence  of  noneffectiveness  of  American-made  vaccines  in  these 
situations,  this  matter  was  not  considered  to  present  a  problem.  It  was  con¬ 
sidered  that  vaccination  properly  performed  and  interpreted,  using  potent 
vaccine,  would  afford  adequate  protection. 

Methods  and  Requirements 

The  method  recommended  for  the  performance  of  vaccination  was  the  so- 
called  “multiple  pressure’’  method  now  generally  accepted  in  this  country  to  be 
the  one  of  choice."  The  instructions  issued  with  respect  to  this  procedure  em- 


'*  Memo.  Chief  Eplilemiolopy  Branch  SGO  for  Oir  Flnnnre  and  Suppl.v  Dlv  SGO,  2  Dec  41,  rob: 
Shippinf;  and  storaBo  of  smallpox  vaccine.  HO :  720.,1. 

See  footnotes  1.  p.  272  and  tl.  p.  27"). 


IMMUNIZATION 


283 


phasized  adequate  care  of  the  vaccine  to  insure  its  potency,  careful  attention 
to  the  vaccination  procedure  itself,  and  proper  interpretation  of  the  results 
obtained.  It  was  stipulated  that  the  procedure  be  repeated  until  a  satisfactory 
result  (vaccinia,  vaccinoid,  or  imnuine  reaction)  was  demonstrated. 

Early  in  1943  when  larjre  numbers  of  men  were  passing  very  rapidly 
through  induction  and  reception  centers,  it  became  apparent  that  vaccinations 
performed  at  these  centei's  could  not  always  be  properly  interpreted,  and  hence 
it  was  thought  that  considerable  value  from  the  procedure  was  lost.  Accord¬ 
ingly,  a  memorandum  was  published  by  The  Adjutant  (leneral  directing  that 
smallpox  vaccination  should  not  be  performed  unless  the  personnel  concerned 
were  to  remain  at  the  center  at  least  1  week.-’’*  It  was  thought  that  the  I’esults 
incurred  by  the  postponement  of  this  procedure  for  a  short  time  were  more  than 
comjiensated  foi-  by  the  advantage  which  would  accrue  with  the  opportunity 
for  observation  and  interpretation  of  the  vaccination  result. 

Because  of  the  occurrence  of  a  certain  number  of  cases  of  smallpox  in 
ovei-seas  installations,  it  was  found  necessary  in  1944  to  emphasize  once  more 
to  medical  officers  in  the  field  the  necessity  for  careful  attention  to  the  per¬ 
formance  and  interpretation  of  this  simple  procedure.  To  this  end  there  was 
published  in  the  Anny  MedwaJ  Bulletin,  August  1944,  a  special  article  on 
smallpox  vaccination.^'  Unfortunately  in  some  instances  a  lack  of  knowledge 
or  failure  to  appreciate  the  importance  of  the  development  and  maintenance  of 
satisfactory  immunity  to  smallpox  resulted  in  failures  to  vaccinate  troops  prop¬ 
erly.  As  will  be  seen,  these  failures  led  to  a  certain  number  of  cases  of  small¬ 
pox,  some  of  which  were  fatal. 

The  stated  requirements  for  smallpox  vaccination  were  such  that  had  the 
vaccination  been  performed  properly  in  each  case  the  Army  should  have  been 
essentially  100  percent  immune  to  this  disease.  It  was  required  that  all  per¬ 
sonnel  be  vaccinated  without  unnecessary  delay  after  entry  on  active  duty  and 
once  every  3  years  thereafter.  In  addition,  provision  was  made  for  the  vaccina¬ 
tion  or  revaccination  of  all  personnel  ordered  to  duty  beyond  the  continental 
limits  of  the  Ignited  States  unless  such  vaccination  has  been  accomplished  dur¬ 
ing  the  T2-month  period  prior  to  departure.  Provision  was  also  made  for  the 
revaccination  of  all  personnel  on  the  occurrence  of  the  disease  in  a  command  or 
in  the  presence  of  a  threat  of  such  an  outbreak.”  In  other  words,  smallpox 
vaccination  at  least  once  every  3  years  was  required  for  all  personnel  and  more 
frequent  vaccinations  were  authorized  and  recommended  in  the  event  of  possible 
exposure  to  the  disease. 


WD  AG  Mt*mo  S40-ti-4.S,  12  .\pr  43,  sub:  Smallpox  vaccination  at  Induction  and  reception 
centers.  AG  :  720.3. 

Smallpox  vaccination.  Bull.  V.  S.  Army  M.  Oept..  No.  71).  .\ub  1944,  p.  2. 

^  See  footnote  fi.  p.  274. 
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Experience 

t'ifi'ctivi  >11  sn.  'riu>  Army  exporio!u-e  with  sm!illi)ox  dui  iiifr  the  war  years 
is  further  testimony  to  the  eirectiveiiess  of  vao'iuatioii  in  the  prevention  of 
this  disease.  'I'liere  oceurred  dtirin*;  this  period  a  total  of  llo  eases  of  which 
10  were  re|)orted  from  the  I'niled  Slates  and  105  from  overseas.  This  is  in 
rather  sharp  contrast  to  tlte  exi>erience  of  the  last  war  durinp:  which  a  total 
of  85;1  cases  were  reported,  7S0  from  the  I’nited  States  and  7>‘t  from  overseas 
stations.-'  While  the  curn'iit  record  is  an  excellent  one  and  shows  a  marked 
improvement  over  that  of  World  War  I,  it  appears  protitahle  to  inquire  briefly 
into  the  reasons  for  the  (H-currence  of  even  a  few  cases  in  a  lOO-percent  vaccin¬ 
ated  frroup.  The  review  of  the  incidence  tijrures  reveals  that  almost  half  the 
cases  reported  oc<-urred  in  the  India-Hurma  theater  and  the  Persian  Gulf 
Gommand,  the  cases  reported  from  these  areas  Immuij  3d  and  15  respectively. 
(See  chajiter  on  smallpox  in  another  volume  in  this  series.)  Invest ijrations 
conducted  hv  the  surjreons  of  these  theaters  led  to  the  conclusions  that  failure 
to  vac<‘inate  properly  was  responsible.-*  These  conclusions  were,  based  on  the 
fact  that,  with  very  few  e.xce{)tions,  the  individuals  who  developed  smallpox 
either  presented  no  indication  of  a  previous  .satisfactory  vaccitiation  as  evi¬ 
denced  by  a  scar,  or  the  scar  present  was  the  result  of  vaccination  in  infancy 
or  childhood.  'I'he  records  of  such  individuals,  however,  almost  invariably 
indicated  immune  reactions  to  vaccinations  performed  while  in  the  military 
service.  'Fhe  fact  that  they  then  developetl  smallpox  is  clear  indication  of 
un.satisfactory  performance  of  the  vaccinatioji  procedure  and  failure  to  read 
and  interpret  the  result  properly.  These  findings  were  confirmed  by  study  of 
the  few  ca.'^es  which  (H-curred  in  this  country.*' 

Additional  evidence  pointing  to  unsatisfactory  routine  vaccination  prac¬ 
tice  was  found  in  the  unusually  high  proportion  of  individuals  presenting  vac¬ 
cinia  or  vac<dnoid  reactions  when  vaccinations  were  carefully  performed  in 
special  situations  and  the  results  critically  observed  and  analyzed.  Two  such 
instances  are  cited  as  examples. 

In  the  Persian  Gulf  Gommand  in  1044,  1(>,515  individuals  were  revac¬ 
cinated  with  a  fresh  potent  vaccitie  becau.se  of  the  (x-currence  of  cases  in  the 
area  and  among  military  personnel.  The  result  in  reactions  were  as  follows; 
vaccinia,  9.1  percent;  vaccinoid,  35.5  percent;  immune  reactions,  55.4  percent.* 

In  the  face  of  an  outbreak  of  .smallpox  among  civilians  employed  in  the 
1155th  Anny  Air  Force  Base  Gnit  (Fortaleza,  Brazil),  all  militarj'  personnel 


StM*  ftmt  IT.  I'.  -’'1. 

-‘(l)K'rMl),  cm.  .'{0  .\i>r  44.  lit'.  iJl  KT.MI).  IVrslanOiilf  Comil.  Ill  Ma.v  44.  ItO.  (3) 
KTMI).  IikIIii  niiniiM  'ItiriitiT.  1  .tun  4.*>.  III>. 

File  :  Siiialli’ox.  Ini'iileiiee.  Tre.-itnient.  iinil  Control.  ZI.  HI):  710. 
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subject  to  exposure  were  revaoeiuiiterl  in  August  1014.-^  Of  tlie  155  individuals 
concerned,  reactions  of  vaccinia  resulted  in  95,  vaccinoid  in  9,  immune  reactions 
in  39.  Twelve  were  interpreted  as  being  failures  and  repetition  of  the  pro- 
cedm*e  was  i-equired. 

In  both  instances  the  individuals  concerned  had  all  been  vaccinated  within 
3  years  and  many  within  a  considerably  shorter  period,  obviously  unsuccessfully 
in  many  cases.  It  was  the  consensus  of  the  various  observers  that  these  fail¬ 
ures  were  traceable  to  the  use  of  outdated  or  impro})erly  refrigerated  vaccine 
or  faulty  technique.  The  basic  fault,  however,  lay  in  the  failure  to  observe  and 
iissign  the  proper  interpretation  to  the  reactions  following  vaccination.  There 
was  apparently  a  certain  tendency  to  consider  that  all  individuals  not  re.spond- 
ing  with  a  vaccinia  or  vaccinoid  reaction  were  immune.  This,  of  course,  was 
fallacious  and  si.^h  individuals  in  many  instances  were  in  fact  not  immune  at  the 
time  of  vaccination,  nor  did  they  pi’oHt  by  the  procedure  if  in  fact  it  was  an 
tmdetermined  failure.  As  a  result  such  individuals  were  unprotected. 

Thus  while  the  reconl  with  respect  to  the  occurrence  of  smallpox  among 
troo{>s  during  the  war  period  was  probably  the  best  ever  achieved  under  kindred 
circumstances,  the  fact  remains  that  failure  of  proper  vaccination  in  individual 
cases  did  result  in  cases  and  death  from  this  disease. 

lieaftioM.  Reactions,  in  the  sense  of  untoward  effects  and  complications 
following  smallpox  vaccination,  were  of  little  moment.  A  certain  number  of 
those  vaccinated  did  require  medical  care  because  of  fever,  infection  at  the  site 
of  vaccination,  et  cetera.  These  incidents  are  not  worthy  of  detailed  study 
but  an  approximation  of  the  extent  of  their  occurrence  is  of  some  interest.  For 
this  purpo.se,  the  experience  in  the  I  nited  States  for  ihe  year  1943  may  be  taken 
as  a  repre.sentative  sample.  During  that  year  there  were  admitted  to  Army 
hospitals  in  the  continental  Tinted  States,  5,260  individuals  with  admission 
diagnoses  of  reaction  to  .smallpox  vaccination.  While  there  is  no  accurate 
method  of  determining  the  portion  of  total  vaccinations  thus  represented,  a 
figure  for  such  reactions  of  approximately  1.7  per  thou-sand  vaccinations  may 
be  arrived  at  by  considering  that  one  vaccination  was  performed  on  each  in¬ 
dividual  entering  active  service  with  the  Army  during  the  period.  Since  the 
total  number  of  vaccinations  performed  was  unquestionably  greater  than  this, 
this  ratio  is  undoubtedly  high,  but,  even  so,  represents  a  small  price  to  pay  for 
the  protection  afforded.  Of  some  interest  is  the  fact  that  untoward  reactions 
to  vaccination  tended  to  increase  somew  hat  during  the  summer  months.  Apply¬ 
ing  the  same  method  of  calculation  referred  to  above,  it  is  estimated  that  the 
rates  for  such  reactions  were  approximately  0.7  per  thousand  in  January,  and 
3.3  per  thousand  during  Augu-st.  The  only  immediately  available  explanation 

^  Ltr,  Cliief  Surp  I’SAF  South  .Vtlantic  to  SG.  8  Sop  44.  sub  :  EplUi'niloloplcnl  report  on  smallpox 
at  Fortaleza.  Brazil.  HD  ;  710. 
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for  this  is  that  during  the  suninier  months  thei'e  is  a  jireater  tendency  toward 
maceration  of  the.  vaccinated  area  throuffli  incre^used  skin  warmth  and  perspira¬ 
tion,  and  thus  a  more  favorable  site  for  secondary  infection  is  affonled.  Also, 
in  some  areas  the  opportunity  for  contamination  from  outside  sources,  such  as 
dust,  is  frreater  in  summer  than  in  winter. 

The  only  other  type  of  untoward  reaction  to  smallpox  vaccination  reported 
was  postvaccinal  eiuephalitis.  (See  Table  25.)  This  condition  was  i-eported  in 


Tabi.e  25.  PosTv.\cciN.\i.  Encephalitis 


CaS(> 

OaU* 

Timi-  iH'lwwn  varclnatioii 
anti  on.sft  of  symptoms 

Outcome 

Remarks 

1  - . , 

2... 

194S 

March  . 

May _ 

10  da  vs  _  .  _ - 

31  davs  (?)  _  .  ...  - 

Fatal.  -  _ 

Recoverv  complete.  . 

Pathological  diagnosis: 
meningo-encephalitis, 
cause  undetermined. 
Symptoms  and  signs 

3..,_ 

November, 

7  davs .  . 

Recoverv  partial. 

more  closely  simulated 
those  of  peripheral 
neuritis  than  of  en¬ 
cephalitis. 

4... 

November, . 

(?)  On.set  nervous 

Fatal... . . 

Pathological  diagnosis: 

194S 

February  . 

symptoms  17  day.s 
after  induction. 

a  davs 

Fatal 

infective  polyneuro¬ 
nitis. 

No  specimens  submitted 
to  Army  Medical  Mu- 

« _ 

-Augu.'it _ 

1 7  days _  _ _ 

Recovered. 

seum. 

7 _ 

W4.5 

February _ 

10  davs . . . . . . 

Recovered  with  some 

8... 

N'arch-  _ 

2  davs _ _ 

loss  of  vision. 
Recovery  complete. 

S  individual  instances.  4  such  cases  beiiijr  reported  in  1!H2,  2  in  1943,  none  in 
1944.  aiul  2  in  1945.  Suc!\  study  of  these  cases  as  it  has  been  possible  to  make  in¬ 
dicates  that,  while  in  fact  they  all  ocurred  followiufr  smallpox  vaccination,  there 
is  ivason  to  doubt  that  some  of  them,  at  least,  were  in  fact  true  postvaccinal 
encephalitis.  The  on.«et  of  central  nervous  system  symptoms  varied  from  2  to  31 
days  followiufr  vaccination.  Only  3  (x-curred  after  an  interval  of  7  to  10  days. 
Of  the  entire  jrroup  of  S  cases.  3  were  fatal.  Po.st  mortem  si)ecimens  from  2  of 
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these  were  stiuheil  ut  the  Aniiy  Medical  Museiuuin  and  tlie  patliolofric  diagnoses 
arrived  at  were  meningo  encephalitis,  cause  nndeterniined.  ii\  one  case,  and  in¬ 
fective  polyneiironitis  in  the  other.  I'nfortunately,  no  specimens  were  available 
in  the  I'ase  of  the  thii'd  fatality.  ( )f  the  remaining  a  cases,  there  were  who  were 
reported  to  have  recovered  completely,  and  2  with  minor  neurologic  residuals. 
While  the  proof  or  disproof  of  true  postvaccinal  encej)haiitis  in  these  reported 
cases  cannot  be  made,  it  is  considered  that  in  at  lea.st  half  of  them  the  only 
relationship  between  the  presenting  condition  and  vaccination  was  one  of  time 
and  not  of  cau.se  and  result.  The  other  4  may  have  been  encephalitis  resulting 
from  .smallpox  vaccination.  Table  25  presents  a  resume  of  these  cases. 

It  is  of  some  interest  to  note  that  no  postvaccinal  tetanus  was  reported 
among  the  many  millions  of  vaccinations  performed.  Inasmuch  as  tetanus 
immunization  was  commonly  not  cmnpleted  until  some  weeks  after  the  smallpox 
vaccination  in  Army  inductees,  and  hence  could  have  atl'orded  no  protection  for 
the  majority  of  such  individuals,  freedom  from  this  complication  must  be 
attributed  to  the  high  quality  of  vaccine  used,  the  technique  of  application, 
and  the  avoidance  of  dressings  over  the  site  of  vaccinat  ion. 

TETANUS  IMMUNIZATION 
Development  and  Adoption 

Administration  of  tetanus  toxoid  was  the  first  new,  generally  applied  im¬ 
munization  procedure  to  be  adopted  for  the  Army  during  the  World  AVar  II 
emergency  and  this,  added  to  typhoid  and  smallpox  vaccination,  l)ecame  the 
third  of  the  group  of  procedures  referred  to  for  administrative  purposes  as 
routine  immunizations.  Of  all  new  procedures  adopted  during  the  war  period, 
tetanus  immunization  was  probably  the  most  successful. 

The  use  of  the  toxoid  prepared  from  the  toxin  of  tetani  for  the 

production  of  active  immunity  to  tetanus  was  not  new  at  the  time  of  its  adop¬ 
tion  by  the  Army.  This  prophylactic  procedure  was  first  applied  in  France 
prior  to  1980.=®  Following  this  picueer  work,  extensive  investigation  of  the 
usefulness  of  the  jn-ocedure  was  car?  ied  on  and  numerous  reports  attesting  to  its 
efficacy  were  j?ublished  both  in  this?  ouutry  and  abroad. 

Tetanus  immunization  using  toxoid  was  adopted  by  the  British,  Canadian, 
and  French  Armies  some  time  befoi’e  its  application  in  United  States  Forces.'*’® 

^(1)  Kamiiii.  (}..  and  ZoelliT.  :  I/aiiafoxint'  t^taiii<i<n’  <'t  riniinunisation  active  de  I'liomme 
vis-A-vis  dn  tetanos.  .\nii.  dc  rinsf.  Pasteur  41  :  8nd~8dd.  .\tnr  1027.  (2t  Ktiinon.  O,.  and  Zoeller,  C.  : 

Snr  la  valeiir  et  la  durt'e  de  I'iimnunit^  conf^r^  par  I’anatoxine  t^tanique  dans  la  vaccination  de 
I'liomine  contre  le  tetanos.  Coniiit,  renil.  Sue.  ile  i>i>d.  112:  :i47-.'ir»0.  Peb  22. 

"•  ( 1  I  Kpt.  Intellicence  Div,  Off  oi  Cliief  Naval  Opii-s.  Navy  Pept.  2.7  Sep  41).  siil) :  Great  Britain, 
iminnnization  atJttinst  tetanus  n'lil  ittis  traiiKiene.  (2)  I.tr.  Pr.  K.  P.  Pefries.  Acti;  Pir  ConnauBht 
I.aboratories.  to  Dr.  W.  T.  Harrison,  Pir  Div  of  Bioloftical  Control.  Natl  Inst  of  Health,  16  May  40. 
HP:  720.2  Tetanus  Toxoiil.  (2)  I.tr.  Gaston  Kanion,  Institute  Pasteur,  France,  to  Pr.  W.  T.  Harrison, 
Natl  Inst  of  Health,  17  May  40.  HD  :  720.3  Tetanus  Toxoiil. 
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loxoid  was  iiiiivtM'sally  a«iininisfeivil  to  j)ei'soinu*l  of  tin*  Fri'iu'h  Army  asearlv 
as  Informat ioji  ivooived  from  Franco  in  1!>4()  imlicatod  tliat  no  cases 

of  tetanus  had  occurred  in  immunized  indiviilnals  up  to  that  time.  It  was  esti¬ 
mated  tliat  some  percent  of  the  Hiitish  Expeditionary  h'orce  in  Flanders  in 
the  early  phase  of  the  war  were  protected  from  tetanus  hy  toxoid.  Durinjr  this 
harrowing  experience,  the  inciileiue  <»f  tetanus  amon^  British  wounded  was  I’e- 
|)orted  to  have  l>een  hut  ('.4a  per  thousjind,  none  ociairrinj;  in  anv  one  pieviouslv 
immunized  with  toxoid.  ( Immunization  to  tetanus  as  well  as  other  immuniza¬ 
tions  is  on  a  voluntary  basis  in  the  British  Anny,  and  it  was  the  j)olicy  to 
administer  prophvlactic  antito.xin  to  all  wounded  iiududina  tho.se  known  to 
have  ivceiveil  toxoid  pivviously.) 

The  first  stej)  toward  the  adoption  of  active  immunization  to  tetamis  in  the 
I  nittnl  States  Army  was  taken  in  the  sprint  of  1!)4(\  At  an  informal  meeting, 
representatives  of  the  Army.  Navy,  and  the  Buhlic  Health  Service  ajireed 
unanimously  that  such  a  procedure  was  desirable  and  should  he  adopted  at 
once.'"  A  formal  recomniendatiou  that  all  militaiy  ])ei’sonnel  on  active  duty 
he  ai’tively  immunized  ajiainst  tetanus  was  made  hy  ’I’he  Snr<reon  (leneral  on 
28  May  1!)4('  in  a  letter  to  The  Adjutant  (Jeneral."  In  this  letter  it  was  pointed 
out  that  tetanus  is  one  of  the  most  serio\js  complications  of  traumatic  surfrery 
and  one  that  re<piires  consideration  in  any  skin  perforating;  wound.  The  ad- 
vantap’s  of  active  immunization  with  toxoi«l  over  the  administration  of  tetanus 
antitoxin  for  passive  protection  were  emphasized  ai\d  the  necessity  for  early 
action  as  a  means  of  prepare'Iness  was  stressed.  In  addition  an  outlitie  of  tite 
proposed  method  for  the  administration  of  the  toxoid  was  presented.  'I'lie  War 
Department,  while  receptive  to  the  proposal  in  general,  was  nnwillinj;  to  ailopt 
immediately  this  new  immunization  j>roced\ire.  Acconlinoly,  the  correspottd- 
ence  l>etween  The  Snrjxeon  (reneral  and  the  War  Department,  initiated  by  the 
letter  of  28  May  1!'4(>,  was  continue«I  by  10  indorsements  until  27  January  1941. 
Throufrhout  this  correspondence.  The  Surixeon  (leneral  urfxed  rejieatedly  that 
definite  action  U*  taken  for  the  adoption  of  the  procedure  pointinfr  out  that, 
for  eti'ectiveness.  early  basic  immunization  of  all  milit.-.r  ,  jH'i  sonnel  wasretpiired 
and  that  this  could  not  be  accomplishe<l  on  the  eve  of  combat.  He  further  indi¬ 
cated  that  the  procurement  of  sufficient  quantities  of  toxoid  would  require  lou<;- 
ratifre  definite  commitments  with  tlte  manufacturers.  In  support  of  his  posi¬ 
tion,  The  Snrjreon  (leneial  referred  in  his  indorsement  of  December  194('  to 
the  minutes  of  the  meetiups  of  three  National  Re.search  Council  committees  in 
which  each  recommended  stroufrl.v  the  adoption  of  this  method  for  the  preven¬ 
tion  of  tetaiius  in  the  Armed  Forces.  Reference  was  also  made  to  a  letter 
from  the  Surj;eon  (leneral.  United  States  Public  Health  Service  (30  Octol)er 

wMcino.  I.t  (HI  J.  S.  SimmonH.  SGO.  for  Chief  Prof  Serv  Dlv.  SGO,  16  May  40.  HD:  720.1 
Tctiiniis  TdxiiIiI. 

I.tr.  so  to  T.\G.  28  .May  40.  tuib  ;  Active  tniuiuntzatton  military  personnel  aitalnst  tetanus,  with 
10  Inils.  7  liicis.  SG  :  720. .1  1. 
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.940),  in  which  the  procedure  was  stn)nfjly  indorsed,  and  which  pointed  out  the 
lifficulties  with  respect  to  the  procurement  of  adequate  supj)lies  of  toxoid  or 
►f  antitoxin,  if  toxoid  were  not  to  be  used,  unless  definite  and  specitic  assurances 
ould  1)6  given  at  an  early  date  to  the  various  manufacturers  of  biologies.  At 
he  termination  of  this  series  of  indorsements,  the  proposal  still  lacked  complete 
cceptance  by  tlie  War  Department.  It  had.  however,  betMi  ‘‘approved  in 
irinciple"  and  The  Surgeon  General  had  lieen  instructed  to  “adopt  a  procedure 
vhich  will  provide  for  required  immunizations  with  tetanus  toxoid  in  event 
he  War  Department  determines  that  the  prospect  of  combat  is  imminent.” 
Vuthority  had  also  been  given  (8  January  1941)  for  the  procurement  and  storage 
)f  sufficient  toxoid  to  immunize  the  total  armed  force  planned  to  be  mobilized 
m  1  June  1941. 

Before  the  administration  of  tetanus  toxoid  to  all  t loops  was  directed, 
imited  applications  of  this  protective  measure  were  made.  In  March  1941, 
he  Goinmander  of  the  Philippine  Department  requested  advice  by  radio  as  to 
he  advisability  of  the  routine  use  of  toxoid  for  all  troops  in  that  Department. 
Jpon  the  recommendation  of  The  Surgeon  General,  he  was  directed  by  the  War 
lepartment  to  initiate  the  procenlure  immediately,"  and  instructions  for  the 
nethod  of  administration  of  the  toxoid  were  dispatched  to  him.  Following 
his,  it  was  recommended  to  the  Assistant  (’hief  of  Staff.  G-1.  that  a  similar 
•olicy  be  adopted  for  the  Panama  Department,  Atlantic  bases,  and  the  Hawaiian 
department."  On  11  April  1941,  The  Surgeon  General  was  advised  by  The 
Uljutant  General  that  the  commanders  of  these  departments  and  bases  had 
•een  directed  by  radio  to  proceed  with  tetanus  immunization  of  all  military 
lersonnel  under  their  command.’'  A  schedule  for  the  accomplishment  of  this 
rnmunization  was  indicated,  the  Panama  (’anal  Department  being  directed  to 
ccomplish  the  measure  at  once,  the  Atlantic  bases  to  comply  between  1  May  and 
July,  and  the  Hawaiian  Department  between  1  June  and  1  August  1941.  In 
Im  light  of  subsequent  events,  these  actions,  particularly  as  they  affected  the 
Philippine  and  Hawaiian  Departments,  were  most  timely.  As  will  be  seen, 
his  immunization  afforded  complete  protection  against  tetanus,  and  undoubt- 
dly  through  its  apjilication  many  lives  were  saved  during  the  early  phases  of 
rar  in  the  Pacific. 

In  May  1941,  the  matter  of  the  routine  active  immunization  to  tetanus  of 
11  military  personnel  was  reo|)ened  by  The  Surgeon  General.’"  In  a  letter  to 
’he  Adjutant  GeTieral,  the  previous  recommendations  were  reviewed,  actions 

Radio.  Conidr  riiiliiipino  Dopt  to  SO.  l.‘{  Mar  41.  .VC;  TUO.a  ( .t  1  ;t-41  I M -.V. 

1st  Ind.  SC  to  T.VG.  C!  Mar  41,  and  2d  ind.  TAG  to  SG,  25  Mar  44.  on  basic  radio  cited  in  foot- 
i>tc  .12. 

“Memo,  SG  for  WO  ACofS  G-1,  27  Mar  41.  sub:  Iinmiinizatinn  with  tetanus  toxoid.  UO  :  720.3. 

“  Ltr.  T.VG  to  SC.  11  .Vpr  41,  sub:  Iinniuni'/ation  of  inilitar.v  per.sonnel  In  overseas  (rarrisons. 
C  :  720,3. 

“  ntr.  S<;  to  T.VC,  27  Ma.v  41,  sub;  .Vefive  immunization  of  inilitar.v  personnel  with  tetanus 
ixold.  Ill);  720.3, 
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taken  with  respect  to  tlu*  iniinunization  of  part  of  tlie  Forces  siiininarized,  and 
tlie  desirability  for  uniform  policy  for  the  entire  Army  stressed.  On  11  dune 
1941.  such  a  policy  was  adopted  and  it  was  diivcted  hy  War  Ilepartment  Adju¬ 
tant  (leneral's  letter,  that  date,  that  all  military  personnel  on  active  duty  with 
the  Army  of  the  I'nited  .'states,  rej^ardless  of  location,  he  actixely  immunized 
ajraitist  tetanus  immediately. 

The  Immunizing  Agent 

The  ajrent  chosen  for  administration  t«»  military  personnel  for  the  produc¬ 
tion  of  active  immunity  to  tetanus  was  fluid  or  plain  tetanus  toxoid.  The 
decision  to  adopt  this  form  of  toxoid  rather  than  the  alum  |ircH'ipitated  product 
was  made  only  after  careful  consideration  of  the  known  characteristics  of  each 
of  these  materials  and  studv  of  the  experiences  accrued  from  their  use  and 
tliat  of  related  accents.*"  The  satisfactory  experience  with  the  fluid  preparation 
in  the  British  and  French  Armies”*  weighed  heavily  in  the  choice  of  a  like 
preparation  for  administration  to  American  troops.  Kelatively  little  experi¬ 
ence  had  been  had  at  that  tii  •'  with  the  administration  of  an  alum  precipitated 
a^ent  to  larjJte  numbers  of  adults.  There  seemed  little  choice  l>etweeu  the 
tnaterials  from  the  point  of  view  of  satisfactory  anti^uutic  cpialities.  Both  were 
known  to  Ixe  effective  from  the  point  of  view  of  antitoxin  production.*'  In  fac't, 
if  the  experience  with  diphtheria  to.xoid  in  children  could  Ix’  taken  as  a  criterioti. 
two  doses  of  the  alum  precipitated  toxoid  administered  at  intervals  of  several 
weeks  might  have  beet\  expected  to  aecomjxlish  the  saiice  end  result  as  that 
derived  from  three  doses  of  the  fluid  agent.  It  was  appreciated,  however,  that 
alum  precipitation  of  an  antigen  tends  to  increase  its  sensitizing  powers  thu- 
leading  to  possible  complications  at  the  time  of  repeat  doses.  The  choice 
between  the  two  materials  was  a  tine  one.  btit  the  factors  in  favor  of  fluid  toxoid 
were  considered  to  outweigh  those  for  the  jxrecipitated  jxroduct  and  the  former 
was  decided  upon.  As  will  be  seen,  subsetpient  exjxerience  demonstrated  that 
this  agent  was  entirely  satisfactory.  Its  effectiveness  was  complete  and  the 
only  difficulty  encountered  following  its  administration  was  the  occurrence  of 
a  limited  number  of  reactions  of  .sensitivity  to  certain  j>eptone  <-omi)onents  of 

”  Ltr.  T.\0  to  t’Gs  all  Armies.  .Arm.v  Corps,  ete..  11  .Inn  41.  snb  :  .Active  ImmnnUatli.n  of  mllltnr.v 
personnel  with  tetanus  toxoiil.  .AO  :  720. .1. 

"Memo.  I>rs.  McCov.  Harrison,  and  I..eake.  I'SPHS.  17  Ma.v  40.  snh  :  Concernlntr  siiRpested  pro 
Kram  for  the  Immunization  of  -Arm.v  and  Navy  personnel.  HI>  :  720, n  Tetanus  Toxoid. 

•■  See  footnote  20  (It  and  l2).  i>.  2.S7. 

*"  ( 1  I  I.lneidn,  K.  M..  and  Oreenwald.  C.  K.  ;  .Active  immunization  of  human  Seines  with  tetanus 
toxoid.  I’roe.  Soe.  Kxper.  Biol.  &  Med.  dO  :  1241  124d.  lll.'ld.  i2i  .Sneath.  1*.  .A.  T.  ;  Oeveiopinent  of 
tetanus  antitoxin  followinj:  administration  of  tetanus  toxoiil.  .1.  .\.  M.  .A.  lt>2  :  12RS  12S9.  21  .\i>r  34 
(3i  Beritey.  I>.  H..  anil  Ktrls.  S.  :  Immunization  of  humniis  with  alum  iireeipltated  tetanus  toxoid. 
.Am.  J.  Pull.  Health  24:  .’).S2  580.  Jun  1034.  (4i  .lones.  K.  <1..  and  Moss.  J.  M.  .  Studies  on  tetanus 

toxoid.  I.  The  antitoxic  titer  of  human  subjects  followiuc  immunization  with  tetanus  toxoid  and 
tetanus  alum  precipitated  toxoid.  J.  Immunol.  .30:  ll.'i  12.’>.  Feb  19.30.  (."ii  Cowles.  P.  B.  :  Tetanus 
iininunizarlon.  A'ale  .1.  Biol,  and  Med.  0:  409' 41l>.  Ma.v  HI37.  lOi  See  also  footnoie  21*  'll.  iv  287 
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some  of  the  material  used.  'Fliere  is  reason  to  believe  that  similar  reactions 
might  well  have  occurred  with  an  alum  precipitated  agent  containing  the  sume 
peptones. 

The  toxoids  used  by  the  Army  were  procured  from  commercial  biologic 
laboratories  licensed  by  the  Public  Health  Service  for  the  production  and  sale 
of  this  material,  and  were  required  to  conform  in  all  respects  to  the  requirements 
of  tlie  Biologies  (\mtrol  Division,  National  Institute  (later  Institutes)  of 
Health.^'  Because  of  the  nature  of  tetanus  to.xoid,  })articular  precautions  were 
taken  to  iiisure  the  safety  of  the  material  distributed  for  use.  Thus,  in  addition 
to  special  care  on  the  part  of  the  manufacturers  to  prevent  contamination  or 
adulteration  which  might  render  the  product  unfit  for  use  and  the  routine  checks 
made  by  the  National  Institute  of  Health,  all  such  material  used  by  the  Army 
was  required  to  jiass  satisfactorily  an  extra  test  to  insure  freedom  from  toxicity. 
This  test  was  made  on  samples  taken  from  toxoid  lots  delivered  to  Army  depots 
and  its  completion  was  required  before  distribution  was  effected. 

The  only  change  in  the  toxoid  used  by  the  Army  during  the  war  period  was 
that  required  when  it  was  determined  that  certain  reactions  following  the 
administration  of  some  of  the  material  were  in  all  likelihood  due  to  sensitivity 
to  specific  peptones.  The  worst  offenders  appeared  to  be  those  toxoids  con¬ 
taining  Witte's  and  Berna's  peptone.  Accordingly,  it  was  necessary  to  dis¬ 
continue  j)rocurement  of  toxoids  of  this  type,'*^  and  to  recall  from  distribution 
certain  lots  of  toxoid  known  to  contain  the  reaction  producing  materials.^® 
TMien  it  was  determined  with  reasonable  surety  that  the  peptone  components 
of  some  of  the  toxoids  were  responsible  for  the  reactions,  it  was  suggested  that 
toxoids  produced  on  a  peptone-free  hydrolysate  medium  such  as  that  devised 
by  Mueller  and  Miller  **  would  be  highly  desirable.  To  this  end,  the  Director, 
Biologies  Control  Division,  National  Institute  of  Health,  forwarded  to  all 
tetanus  toxoid  mauufacturei’s  Mueller’s  formula  for  the  hydrolysate  medium 
and  instructions  for  its  use.  He  also  recommended  that  it  be  given  full  trial 
in  the  production  of  tetanus  toxoid.'*'  While  it  was  shown  that  it  was  possible, 
in  the  experimental  laboratory  at  least,  to  ])roduce  satisfactory  toxoid  from 
toxins  made  in  this  medium,  the.se  results  were  not  consistently  reproducible 
and  were  not  achieved  by  the  commercial  manufacturei-s  to  the  extent  necessary 


”  (1)  Natl  Inst  of  Hpalth,  "Minimum  Requirements.  Tetanus  Toxoid.”  17  Jun  .S8  and  subsequent 
modlflentlons.  HD;  720.3.  (2)  Ltr.  Chief  Prev  Med  Serv  SGO  to  Bureau  LicensinK  of  Blolofrleal 

Produets,  Natl  Inst  of  Health.  3  Apr  41.  HD:  720,.3  Tetanus  Toxoid. 

“Memos.  Prev  Med  Dlv  SOO  for  Chief  Finanee  and  Supply  Dlv  SGO.  17  Oct  41  and  15  Dec  41, 
sub  :  Purchase  of  tetanus  to.xoid.  HD  :  720.,3. 

“  Memo,  Prev  Med  Dlv  SGO  for  Chief  Finance  and  Supply  Dlv  SGO,  19  Feb  42.  sub  ;  Recall  of 
certain  lots  of  tetanus  toxoiil.  HD  :  720.3. 

“  Mueller.  J.  H..  and  Miller.  P.  A.  :  Tetanus  toxin  production  on  a  simplified  medium.  Proc.  Soc. 
Exper.  Biol.  A  Med.  43  :  389-390,  Feb  1940. 

“Natl  Inst  of  Health.  Clr  I.tr  to  Licensed  Manufacturers  of  Tetanus  Toxoid.  3  Oct  41.  HD: 
720.3. 
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for  liirge-srale  production.*  As  u  result,  the  to.xoids  used  by  tlie  Army  con¬ 
tinued  to  be  those  made  from  toxins  produced  in  media  containiufr  various  types 
of  {)eptones  (other  tluin  Witte's  or  Iterna's)  and  meat  dijrests.  As  noted  below, 
the  reaction  produciuj;  qualities  of  such  toxoids  were  minimal. 

Methods  and  Requirements 

The  basic  administrative  requii’ements  for  tetanus  immunization  have 
already  been  referred  to;  namely,  the  initial  direction  for  the  immunization 
of  all  troops  iji  the  I^hilippine,  Hawaiian,  Panama  Dejiartments  and  Atlantic 
bases,  and  later  the  adoption  of  the  proceuure  as  routine  for  the  entire  Army. 
This  requirement  was  subsequently  published  as  an  Army  regulation,  in  Section 
III,  AR  40-210,  Septeniber  1942.  This  regulation  provided  that  all  military 
personnel  be  actively  immunized  to  tetanus  without  unnecessary  delay  after 
entry  into  Federal  service,  that  they  receive  a  single  routine  stimulating  dose 
at  the  end  of  1  year  thei’eafter  and  a  similar  dose  prior  to  embarkation  for 
overseas  duty  if  the  initial  series  or  the  routine  stinnilating  dose  had  not  been 
received  within  6  months  prior  to  such  embarkation.  Fiirther  stimulating 
doses  were-  of  course,  authorized  at  the  time  of  injury  and  the  details  covering 
such  administration  were  published  in  technical  directives.  The.se  basic  re¬ 
quirements  r^'inained  the  same  throughout  the  war  except  that  the  requirement 
for  a  stimulating  dose  within  6  months  prior  to  embarkation  for  ovei’seas  travel 
was  rescinded  in  September  1944.^'  This  rescission  was  based  on  the  knowledge 
gained  from  experience  that  this  added  precaution  was  unnecessary. 

The  first  formal  technical  directions  for  the  administration  of  tetanus 
toxoid  were  published  as  Circular  I^etter  34,  Office  of  The  Surgeon  General,  16 
April  1941.  These  instructions  called  for  a  basic  series  of  three  subcutaneous 
injections  of  I  cc.  each  of  fluid  tetanus  toxoid  to  be  administei-ed  at  intervals  of 
“not  less  than  three  or  more  than  4  weeks."  Subsequent  injections  of  1  cc. 
each  were  prescribed  as  follows : 

1.  Under  normal  conditions,  at  the  end  of  the  first  year  only  (after  basic 
series) ,  regardless  of  duration  of  service. 

2.  In  time  of  war,  during  the  months  previous  to  departure  for  theater  of 
operations  unless  such  departure  was  within  the  6-month  period  subsequent  to 
the  stimulating  dose  referred  to  above. 


**(1)  Miipller.  .1.  H.  :  Schoenhaoh.  E.  B.  ;  Jezukawtcz,  J.  J..  and  Miller,  P.  A.:  I’roductlon  of 
fetantis  toxin  on  iieptone-frec  media.  J.  Clin.  InveatlKaflon  22;  .Il.l-.'IIS.  Mar  1943.  (2)  Sclioenlmrli. 

K.  B.  :  .Teziikawloz.  .1.  .1..  and  Mueller.  .1.  H.  :  Converalon  of  liydrolyaate  tetanua  toxin  to  toxoid. 
.1.  Clin.  InveatlBatlon  22:  319-320.  Mar  1943.  (3)  Mueller,  ,1.  11.;  Seldman.  L.  R.,  and  Miller.  P.  A.  : 
.\  roiiiparlson  of  antiKenicItlea  of  hydrolyaate  and  peptone  tetanua  toxolda  In  the  ituinen  idg.  J.  Clin. 
Iin-eatiBatlon  22  :  321  324.  Mar  1943.  (4)  Mueller,  .1.  H.  ;  Seldman.  L.  R.,  and  Miller.  P.  A.  :  .\ntitoxin 

resjxuise  In  man  to  tetanus  toxolda.  .1.  Clin.  InveatlKatlon  22:  32.’)  338.  Mar  1943.  (.'ll  CMR  Infec¬ 

tion  Dl.sease  Rpt  No.  1!)  ( .Ibatraoted ) .  "Tetanua.”  by  Dr.  J.  Howard  Mueller.  14  Jul  44.  HD:  720.3. 

”  I.tr.  T.Vt;  to  C(!a  POEa,  COa  POEs,  CofTrana.  28  Sep  44,  aub  :  StlmnlatlnK  doses  of  tetanua 
toxoid.  At;  :  720.3. 
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3.  As  an  emergency  stimulating  dose,  to  individuals  incurring  wounds  or 
severe  burns  on  the  battle  Held,  to  patients  undergoing  secondary  operations 
and  manipulation  of  old  wounds  and  to  others  with  injuries  which  might  be 
complicateil  by  the  introduction  of  Cl.  tetani  into  the  tissues. 

Instructions  were  also  given  as  to  the  proper  recording  of  completed  teta¬ 
nus  immunization.  These  included; 

1.  Recording  on  the  immunization  register  (WD  MD  Form  81 ) . 

2.  Stamping  of  the  identification  tag  at  the  completion  of  the  initial  series 
with  the  letter  “T"  followed  by  figures  indicating  the  year,  and  additional  date 
to  be  stamped  on  the  tag  after  the  routine  stimulating  dose.  “T  41-42”  would 
indicate  the  completion  of  the  basic  series  in  1941  and  the  routine  stimulating 
dose  in  1942. 

The  use  of  antitoxin  for  passive  immunization  was  reserved  for  those  with 
clinical  tetanus,  and  for  individuals  with  wounds  or  other  conditions  requiring 
protection  against  tetanus  who  presented  no  evidence  of  the  previous  adminis¬ 
tration  of  toxoid. 

These  instructions  were  supplemented  on  10  November  1941  bv  the  publi¬ 
cation  of  additional  information  concerning  the  administration  of  tetanus 
toxoid  in  Circular  Letter  110,  Office  of  The  Surgeon  General.  These  additional 
instructions  did  not  alter  the  basic  procedures  as  outlined  above  but  clarified 
certain  points  concerning  which  questions  or  misunderstanding  had  arisen. 
The  most  important  among  these  w'ere: 

1.  In  order  to  avoid  unnecessary  repetition  of  injections,  it  was  directed 
that  if  the  prescribed  intervals  between  doses  were  exceeded  the  missed  dose 
or  doses  should  be  administered  as  soon  as  possible,  but  a  new  series  should 
not  be  started. 

2.  It  was  stated  that  the  stinudating  dose  to  be  administered  prior  to  em¬ 
barkation  for  a  theater  of  operations  should  be  given  unless  departure  was  to 
be  within  the  6-month  period  subsequent  to  the  routine  stimulating  dose  (1 
year  after  the  basic  series)  or  within  the  same  period  after  the  basic  series  itself. 

3.  To  avoid  the  undesirable  use  of  prophylactic  antitoxin  it  was  pointed 
out  that  a  satisfactory  immunity  producing  mechanism  is  established  at  the  time 
of  completion  of  the  basic  three  injections  of  toxoid  and  hence,  toxoid  and  not 
antitoxin  should  be  administered  for  emergency  protection  at  any  time  after 
the  completion  of  the  basic  series  of  injections.  (This  fact  w'as  not  definitely 
known  at  the  time  of  the  publication  of  the  original  instructions  but  was  estab¬ 
lished  in  October  by  a  study  carried  on  jointly  at  the  Army  Medical  School  and 
National  Institute  of  Health,^*  the  details  of  which  are  summarized  in  the 
sub.sequent  discussion  of  effectiveness  of  toxoid.) 


*"  I.tr.  Dr.  M.  V.  Vcldec,  Chief  Dlv  of  Biolopics  Control.  Natl  Inst  of  Health,  to  MaJ  A.  R. 
Driesbai'h,  .\rni.v  Med  Center.  27  Oet  41.  HD  ;  720..1  Tetanus-Toxoid.  Kxi>erimental. 
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4.  Ill  view  of  the  (K'curtvnee  of  some  reaetioiis  of  sensitivity,  specific  instnic- 
tions  were  ^iven  with  respect  to  the  precautions  to  be  taken  in  c'onnec  tion  with 
snch  reactions.  Tlie.se  iiu-lmlecl : 

a.  Have  adrenalin  at  liand  duriiifr  inininnization  procedure, 
h.  IVrforni  intradernial  scMisitivity  tests  nsiiif;  0.1  cc.  of  1  to  1(X)  dilution 
of  toxoid  on  those  with  a  history  of  previous  allergic  manifestations,  those  wlio 
have  exhibited  untoward  mictions  to  a  previous  do.se  of  tetanus  toxoid,  and 
tho.se  who  are  to  receive  a  dose  of  toxoid  in  the  initial  series  after  an  interval 
of  more  than  4  weeks  has  elapsed. 

5.  If,  in  the  opinion  of  the  surgeon,  previous  reactions  or  positive  sensitivity 
tests  constituted  definite  contraindication  to  further  immunization,  the  p.ro- 
c'edure  was  to  be  abandoned,  care  lieing  taken  to  avoid  stamping  the  identifica¬ 
tion  tag  to  indicate  c'ompletion  of  this  procedure.  If  further  immunization  was 
not  considered  to  be  definitely  contraindicated  in  such  individuals,  the  1  I'C.  dose 
was  to  be  divided  and  0.1  cc.  administered  cautiously.  If  an  anajihylactic  type 
reaction  occurred,  the  immunization  was  to  be  discontinued.  If  not,  the  re¬ 
mainder  of  the  cubic  centimeter  was  to  be  administered  in  .‘I  or  4  portions  at 
daily  intervals. 

Though  the  incidence  of  known  sensitivity  to  tetanus  toxoid  was  relatively 
low,  the  problem  did  arise  of  possible  di.sqiialitication  for  overseas  duty  on  the 
grounds  of  inability  to  complete  immunization  because  of  such  .sensitivity.  The 
policy  with  resjH'ct  to  this  matter  was  that  sensitivity  to  tetanus  toxoid  should 
not  be  considered  to  lie  disqualifying  for  overseas  duty.  In  such  cases  it  was 
indicated  that  notation  should  be  made  on  the  service  record  of  the  individual 
concerned  signifying  the  sensitivity  and  that  the  immunization  to  tetanus  was 
not  completed.  In  addition,  the  identification  tag  should  not  show  complete 
immunization  to  tetanus.*® 

The  instructions  presented  in  these  two  circular  letters  (34  and  110)  were 
subsequently  combined  with  only  minor  changes  and  jiublished  in  Circular 
Letter  102,  Novemlier  1942,  which  represented  a  compilation  of  technical  instruc¬ 
tions  covering  all  the  immunization  procedures  authorized  at  that  time.  This 
circular  letter  was  later  replaced  by  TB  MED  114,  “Immunization,"  November 
1944.  Instructions  in  this  bulletin  concerning  tetanus  immunization  were 
essentially  unchanged  from  those  reviewed  above  with  the  notable  exception 
diat,  in  conformance  with  the  administrative  change  jireviously  referred  to,®“ 
the  stimulating  dose  of  toxoid  within  6  months  of  departure  for  a  theater  of 
o|)eratious  was  no  longer  required. 

Despite  these  rather  specific  iustructious,  toxi.id  was  not  administered  in  a 
completely  uniform  manner.  Perhaps  the  most  outstanding  deviation  from 


*•  I.tr.  ro  Cniiip  Crowilpr.  Mo.,  to  CO  7th  SvC.  11  .\uB  4.1,  sub:  TetnnuB  toxoid  Immuniziitton 
of  otfioprs  and  enlisted  men  asstened  to  foreign  servlee.  with  Inda.  HD  :  720,3. 

■■■'’  See  footnote  47.  p.  292. 
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tlie  prescribed  policy  was  the  use  of  an  annual  stinuilatin*;  dose  in  the  P'uropean 
Theater  of  Operations.  There  was  no  clear  indication  for  such  a  practice  at 
the  time  and  the  evidence  accumulated  since  indicates  clearly  that  stimulating 
doses  at  such  fre<|uent  intervals  are  not  re<pured  and,  hence,  are  undesirable. 

Experience 

Effertivcn^'is.  The  administration  of  tetanus  to.xoid  for  the  production  of 
immunity  to’  tetanus  proved  to  be  a  completely  successful  procedure.  A  total 
of  12  cases  of  tetanus  occurred  among  Army  personnel  between  7  December  19 
and  1  January  1946.  There  were  J  cases  in  1942,  5  in  1946,  J  in  1944,  and 
1945.  Four  of  the  12  ot'curred  overseas  but  only  1  as  a  result  of  a  battle  won 
The  immunization  .status  of  the  individuals  who  developed  the  disease  is  shown 


in  the  tabulation  below. 

Fatal  Total 
raHcii  caxea 

No  active  immunization -  2  fi 

Basic  immunization  (3  injections)  accomplishetl  but  no  booster  injection  given 

following  injury _  1  2 

Basic  immunization  and  booster  injection  following  injury  re<-eived _  2  4 

Total _  5  12 


Of  the  6  cases  occurring  in  unimmunized  persons,  4  resulted  from  injuries 
incurred  prior  to  entry  on  active  duty,  1  was  in  a  soldier  with  4  months  of 
service,  and  1  case  occurred  in  a  soldier  who,  though  in  the  service  for  a  year 
prior  to  the  onset  of  the  illness  (January  1941  to  February  1942),  had  received 
only  1  dose  of  toxoid.  One  of  the  2  patients  who  had  received  the  basic  toxoid 
injections,  but  no  booster  dose  at  the  time  of  injury,  was  first  treated  in  a  French 
hospital  in  North  Africa  and  later  transferred  to  an  American  ’nstallation. 
The  other,  who  was  injured  while  on  furlough,  was  treated  by  a  civilian  physi¬ 
cian.'’  In  the  latter  case,  toxoid  was  administered  after  the  onset  of  tetanus 
symptoms,  some  48  hours  after  the  injury.  This  injection  is  not  considei-ed  to 
be  a  true  emergency  stimulating  dose  of  toxoid. 

Four  patients  in  the  series  had  received  at  least  1  booster  dose  of  toxoid 
in  addition  to  the  basic  series.  One  had  had  3  such  stimulating  doses  at  yearly 
intervals.  One  of  these  did  not  receive  a  stimulating  dose  at  the  time  of  injury. 
All  recovered.  The  other  2  individuals  who  had  received  the  basic  series  of 
injections  had  been  in  the  service  less  than  1  year  thereafter  at  the  time  of 
injury. 

The  periods  between  the  injury  and  the  onset  of  .symptoms  of  tetanus 
varied  from  2  to  40  days.  The  median  incubation  period  of  the  6  immunized 
cases  was  7.5  days,  and  of  the  6  unimmunized,  13.5  days.  The  nature  of  the 

■”  <;oflirlriK.  W.  <>.  :  Tetanus  ixTiirrliig  in  lnimiiiii'/p<l  IniUviduul.  .\ni.  .T.  .Siirg.  H6 ;  123-125, 
Oct  1944. 
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injury  resulting  in  tetanus  with  tlie  number  of  eases  in  eaeh  eategrory  were: 
gunshot  wound,  fi ;  burn,  1 ;  secondary  to  operation  for  osteomyelitis,  I ;  com¬ 
pound  fracture,  2;  nnscellaneous  injuries,  3.  These  injuries  involved  the  foot 
in  5  instances,  other  extremities  in  6,  and  the  abdominal  cavity  in  1  case. 

In  summary,  theiT  were  but  12  ca.ses  of  tetanus  in  the  Army  during  the 
war  period.  Six  of  these  were  in  unimmunized  individuals,  including  4  result¬ 
ing  from  injuries  received  prior  to  entry  on  active  duty,  and  only  4  cases  oc¬ 
curred  in  soldiei’s  whose  records  indicated  that  they  had  received  toxoid  in 
complete  accordance  with  Army  requirements  including  the  stimulating  dose 
after  injury.  Tetanus  occurred  in  only  1  battle  casualty.  There  were  5  deaths 
from  the  disease.  2  in  individuals  who  had  received  no  toxoid  and  1  in  a  person 
who  though  having  had  the  basic  immunization,  did  not  receive  a  stimulating 
dose  at  the  time  of  injury.  Thus  only  2  deaths  from  tetanus  occurred  in 
individuals  immunized  in  complete  accordance  with  requirements. 

The  contrast  between  this  occurrence  of  tetanus  and  that  experienced  dur¬ 
ing  World  War  I  is  not  as  striking  as  might  be  expected  since  but  70  cases  w-ere 
reported  among  Army  personnel  during  the  earlier  conflict.  It  is  likely,  how¬ 
ever,  that  this  figure  is  'ow  due  to  the  incomplete  rejwi'ting  of  the  time.  At 
that  time  specific  protection  was  afforded  by  the  administration  of  pro])hy- 
lactic  tetanus  antitoxin.  There  is  no  satisfactory  estimate  available  as  to  the 
occurrence  of  serum  sickness,  anaphylaxis,  et  cetera,  caused  by  this  antitoxin, 
but  it  appeal's  safe  to  a.ssume  that  such  reactions  occurred  to  a  significant  extent. 
A  total  of  14  admissions  for  tetanus  among  Army  personnel  were  reported  to 
The  Surgeon  General  during  the  period  between  the  wars  (19'2'2-4r),  2  more 
than  the  total  number  reported  during  World  War  II. 

It  is  manifestly  impossible  to  estimate  the  number  of  cases  of  tetanus  ac¬ 
tually  prevented  through  immunization.  There  is,  however,  evidence  to  indicate 
the  presence  of  potential  hazards  from  this  disease  in  areas  where  Army  troops 
were  in  operation.  In  Hawaii,  where  no  cases  occurred  among  Pearl  Harbor 
casualties,  the  annual  incidence  among  the  civilian  populatic  .  in  j>eacetime  is 
said  to  be  about  5.7  per  100,000.®'  No  comprehensive  data  are  available  con¬ 
cerning  the  occurrence  of  tetanus  among  Japanese  troops  and  natives  in  the 
various  Pacific  operations  but  sufficient  information  is  at  hand  to  indicate  a 
relatively  high  incidence  of  the  disease  among  this  inadequately  protected  group. 
(Routine  active  immunization  was  not  practiced  in  the  Japanese  Army. 
Selected  personnel  may  have  been  immunized.)  One  Navy  report  indicated 
the  occurrence  of  14  cases  of  tetanus  in  a  group  of  284  Japanese  wounded.®* 
Similarly,  a  report  from  Headquarters,  Kwajalein,  the  Marshall  Islands,  re¬ 
ported  12  cases  of  tetanus  among  266  wounded  Japanese  prisoners  of  war.®^ 

“  Halford,  F.  J.  :  Gas  sanftrane  and  tetanus  ;  their  prevention  and  manaKonient  in  war  wounds. 
Hawaii  M.  J.  1  ;  169-170.  1.1  Jan  42. 

“  Navy  Dept  BUMED  News  I>>tter.  vol.  4,  Nr.  6,  15  Sep  44. 

’•Monthly  Sanitary  Rpt,  Surp  APO  241  (Kwajalein  lalandl.  Jul  1944.  SG  :  721.5. 
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Tetanus  union};  oiviliaa  casualties  durin};  the  Manilu  operation  was  not  unconi- 
nion,  a  total  of  at  least  473  cases  with  389  deaths  hav.n};  been  rejiorted.’’  Also, 
at  least  120  cases  of  tetanus  are  known  to  have  occurred  amon*;  civilians  on 
Saipan. “  Probaldy  the  actual  number  was  considerably  }rreater  than  tliis. 
Of  tliis  known  number,  there  were  14  fatalities. 

Accurate  data  are  likewise  not  available  concerninfr  tetanus  amoii};  Gennan 
troops.  However,  one  report  indicated  that  durin"  the  Normandy  invasion, 
German  };round  troops  (not  immunized)  suffered  over  80  cases  of  tetanus  but 
that  there  were  no  cases  refKirted  from  the  protected  Luftwaffe.*'  That  this 
fi};ure  may  be  minimal  is  sujigested  by  the.  fact  that  there  were  53  cases  of  tetanus 
amon}!  American-held  German  prisoners  of  war  in  the  United  Kingdom  during 
the  period  7  September  to  2  October  1944.** 

The  British  have  reported  a  total  of  103  cases  of  tetanus  from  1939  and 
1940  to  the  end  of  the  war.*®  Th  s  total,  however,  included  34  German,  7 
Italian,  and  3  French  cases.  The  remainder  were  in  British,  Domiinon,  or 
Colonial  troops.  Twenty-seven  of  the  103  were  said  to  have  Wen  previously 
protected  with  2  or  more  doses  of  toxoid. 

From  these  rather  fragmentary  data  concerning  the  occunence  of  tetanus 
in  other  than  American  personnel,  it  is  evident  that  without  the  benefit  of 
toxoid  appreciable  numbers  of  cases  of  tetanus  would  have  occurred  in  our 
troops.  In  addition,  through  the  avoidance  of  the  use  of  prophylactic  anti¬ 
toxin  in  the  more  than  one-half  million  battle  casualties  an  indefinite  number 
of  serious  serum  reactions  and  doubtless  some  fatalities  were  prevented. 

In  addition  to  the  evidence  of  the  actual  protection  reviewed  above,  certain 
experimental  evidence  was  obtained  in  connection  with  various  factors  of  the 
immunization  processes.  Early  in  the  program,  it  became  evident  that  there 
was  at  hand  no  factual  evidence  as  to  the  rapidity  with  which  a  satisfactory 
immunity  producing  mechanism  would  be  produced  following  the  basic  series 
of  three  injections  of  toxoid.  This  information  was  required  for  the  basis  for 
instructions  regarding  the  administration  of  the  emergency  stimulating  dose 
of  toxoid  after  injury.  Accordingly,  serum  specimens  were  obtained  from  each 
of  nine  individuals  a  week  after  the  last  injection  of  the  initial  series.®"  At  the 
same  time,  a  fourth  or  stimulating  dose  of  toxoid  was  administered  in  the  sanif^ 
manner  as  if  required  by  a  potentially  infected  wound.  A  week  after  th^s 
fourth  injection,  blood  s[)ecimens  were  obtained. 

“ETMn.  ^SA^•FE.  2  .Ian  45.  HD. 

“KTMD.  VO.\.  Nov  1944.  HD. 

»M>.SS  Rjit  (.Abstract).  27  Jul  45,  sub:  .MexHcal  installattons  In  Munich  area;  new  medical  pro¬ 
cedures.  HD:  7:t0.:l  Tetar  us  Toxoid. 

«  I.tr.  Col  .).  H  McNtnch.  Off  of  Chief  Surir  FH'O  to  Lt  Col  A.  P.  Long,  SCO,  13  Dec  44.  HD: 
710  Tetanus. 

"Cope.  Zachary,  ed.  :  Medicine  a^  1  Pathology.  In  .Medical  History  of  the  Second  World 
War.  London,  Her  Majesty's  S'atlonery  Office.  1952,  p.  446. 

"  (1  Long.  A.  P.  :  Tetanus  toxoid,  Its  use  in  the  United  States  Army.  -Am.  .1.  Pub.  Health  33: 
olt-.A".  .Tan  1943.  (2)  See  also  footnote  48,  !>.  293. 
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All  of  flu*  Hfsf  spooinuMis  tjiUen  (1  week  after  the  third  dost*)  containetl 
at  least  0,1  unit  of  antitoxin  per  t  uhie  centimeter  of  seiuin,  and  .‘1  contained  1 
unit  t>r  moiv  per  cubic  centimeter.  Of  the  sera  taken  I  week  after  the  fourtli 
or  stimulatin;;  dose,  two  contained  more  than  0.1  unit  but  less  than  O.u  unit: 

contained  more  than  0.5  jinit  but  less  than  1  unit  ami  the  remainder  contained 
at  least  2  units  of  antitoxin  per  cubic  centimetei'.  Since  the  amounts  of  circu¬ 
lating  antitoxin  neces.sarv  for  p»'otection  had  lH*en  stated  by  various  workers 
to  be  0.01  unit  to  0.2  ui\it  jrer  cubic  centimeter  of  serum,  it  was  considered  rea.son- 
able  to  assume  that  theiv  was  adequate  protection  baseil  on  active  immunity 
after  the  completion  of  the  initiai  series  of  three  injtvtions  of  tetanus  toxoid, 
and  that  there  was  no  indication  for  the  n.se  of  prophylactic  antitoxin  after 
this  immunity  had  lu'en  established.*’' 

Late  in  1942,  in  an  etlort  to  determine  t  he  ant  it  ox  in  responsi*  to  the  st  imulat- 
infjT  dose  of  tetanus  toxoid  arlministered  approximately  1  year  after  the  initial 
series,  .'serums  for  antitoxin  titration  were  collected  from  ;12  individuals.  Stim¬ 
ulating  do.ses  of  toxoid  weiv  then  admini.stered  and  a  second  serum  .specimen 
obtained  1  week  later,  h'ifteen  of  these  persons  were  stimulated  with  a  regular 
commercial  toxoiil,  while  17  were  given  a  special  peptone-fm*  material,  hydrol¬ 
ysate  toxoid.  Table  26  shows  tin*  results  of  these  tests.'-’  It  will  be  noted  that 
while  relatively  small  (ptantities  of  circulating  atititoxin  were  pivsent  before 
the  stimulating  dose,  ’  week  thereafter  adequate  protective  levels  were  reachetl 
in  all  but  1  individual  who  di<l  not  apjiear  to  resjamd  well.  These  results 
compare  favorably  "ith  those  obtained  by  Mueller  and  his  as.sociates  with  a 
considerably  larger  sample."^  In  their  series  of  lo;)  individuals  to  whom  stim¬ 
ulating  doses  were  given  1  year  after  the  basic  series,  titers  from  approximately 
1  unit  per  cubic  centimeter  of  serum  to  more  than  50  were  encountered.  Ap¬ 
proximately  half  of  this  group  wen*  given  hydrolysate  toxoids  and  the  others, 
regular  commercial  pnalucts.  No  signiticant  ditl'erence  was  noted  between  the 
responses  from  the  two  types  of  materials. 

To  extend  further  the  knowledge  on  the  immune  response  to  stimulating 
doses  of  toxoid,  a  study  was  initiated  early  in  1!>45  to  determine  this  resjionse 
at  lea.st  2  years  after  the  administration  of  the  routine  .stimulating  dose  of 
toxoid.  For  this  purpo.se,  22  volunteers  were  secured  who  lunl  received  their 
basic  series  of  tetanus  toxoid  at  least  years  previously  and  the  routine  stimu¬ 
lating  dose  approximately  1  year  thereafter  with  no  .subsequent  doses  of  toxoid. 
Hlood  specimens  for  antitoxin  titration  were  obtained  from  each  of  these  men 
and  a  stimulating  dose  of  toxoi<l  was  administered  to  bh  Blood  specimens 
were  obtained  from  the  latter  group  on  the  third  and  seventh  days  following 
the  injection  of  toxoid.  Thus  it  was  possible  to  determine  the  amount  of 
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Table  26.  Re^i'lts  of  1  Ci:bu  t’ENTiMEXER  or  ;'TiMVLATiN<i  Dose  of  Tei  an.-s  Toxou' 
Approximate  ,Y  1  Y'ear  After  Rasic  Series 


Before  stimulation 


.After  stimulation 


Commerelal  toxoid 


F  xperlmental  peptone-free  toxiua 


Num-  1 
ber 

i 

'  Unttsantitoxin  percc.  serum  1  j 

1 

Num¬ 

ber 

L'nlts antitoxin  jier  cc.  se'um 

Num¬ 

ber 

21 

<0.1 _ _ _ 

1 

<"0.01 _  _ 

1 

6 

0.1 _  _ 

'  >0.01  <'.l  _ 

1 

3 

>0.1  <.3.  _ 

1 

>0.1  <.3,  _ 

2 

1 

>0.1  <1  _  J 

>0.3  <.6-  _ _ 

3 

1 

Sample dest roved  . 

0-3  or  more*  _  _  _ 

4 

i 

I 

.  15 

1 

0.6  or  more*  _ _ _ 

6 

32 

!  15 

17 

_  _  _  J 

'  _ _ _ 

_  _ _ _  _ _  _ 1 

1  The  antitoxin  determinations  were  made  at  the  National  Institutes  of  Health  raid  the  Army  Medical  School, 
i  T ested  for  not  more  than  0.3  unit,  actual  value  not  known. 

<  Tvsiied  for  not  more  than  0.6  unit,  actual  value  not  known. 


circulating  antitoxin  present  in  all  22,  and  in  33,  the  increase  in  circulating 
antitoxin  at  the  end  of  3  and  7  days  after  the  injection  of  1  cc.  of  toxoid.  The 
results  of  these  determinations  are  shown  in  Table  27.  It  will  be  seen  that  only 
2  of  this  group  had  less  than  0.1  unit  of  antitoxin  per  cubic  centimeter  of  serum 
before  stimulation,  and  that  16  had  0.3  unit  or  more  at  that  time.  Thus,  with 
the  possible  exception  of  the  first  2,  all  were  probably  completely  protected 
against  tetanus  in  the  event  of  an  injury  even  though  they  were  not  to  receive  a 
booster  dose.  There  was  little  increase  in  antitoxin  level  demonstrated  at  the 
end  of  3  days  following  the  booster  dose  but  there  was  at  least  some  indication 
of  effect  from  the  stimulus.  At  the  end  of  7  days,  however,  the  rise  was  quite 
pronounced  with  only  1  of  the  13  demonstrating  less  than  3  units,  and  4  rising 
to  a  level  of  more  than  10  units  of  antitoxin  per  cubic  centimeter  of  serum. 

In  addition  to  the  positive  evidence  of  the  practical  efficiency  of  tetanus 
toxoid  for  the  prevention  of  tetanus,  there  has  been  experimental  evidence  to 
indicate  a  protective  response  to  a  booster  dose  of  tetanus  toxoid  administered 
as  late  as  3  to  4  years  after  the  initial  series,  and  2  to  3  years  after  the  routine 
stimulating  dose  as  applied  in  the  standard  Army  tetanus  immunization  re¬ 
gime.  Continued  investigation  will  be  required  to  determine  the  full  extent 
of  this  period  of  efficacy  of  the  basic  tetanus  immunization  as  applied  to  adults 
in  the  Army. 

Redctiona.  The  administration  of  tetanus  toxoid  was  attended  by  some 
reactions,  a  great  majority  of  which  occurred  early  in  the  program.  At  no 
time  were  these  reactions  of  sufficient  import  to  hamper  seriously  the  practice 
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Table  27.  .Seri  m  Antitoxin  Levels  2  Years  or  More  After  Roitine  Stimi  latino 
Dose  of  Toxoid  and  Effect  of  Booster  Dose  Administered  at  That  Time  ' 


Prvstlmulatlon  anii  ' 


Case  number 

toxin  units  tier  cc, 
serun.  • 

1 _  _ 

>0.  01  <0.  I 

2 _  _ 

>  01  <  .  1 

3  _  _ 

>1  <  3 

4.  -  . 

>  .  1  <  3 

5 _ _ _  _ 

>  .  1  <  3 

6 _  .  _ 

>1  <  3 

7_.-  _  ...  .  .  .  . 

.  3 

8..  . . 

.  3 

9 

>  .  3  < .  1 

10 _  _ 

>  3  <1 

11.. 

>  3  <1 

12 

>  3  <1 

13.  - 

>  3  <1 

14..  .  _ 

>  3  <1 

15-  - 

>  3  <1 

16 _ 

>  3  <1 

17 . .  . . 

>  3  <1 

18- .  .  . 

>  3  <1 

19 . . . . 

>  3  <1 

20 . - . -  . 

>1  <3 

21 . - 

>1  <3 

22 . . . . 

>1  <3 

Inle'val  since 
previous  dose 
of  toxoid 

I’oststimulation  antitoxin  units  per 
serum  > 

CC, 

months 

S  da  iff 

7  (fogs 

34 

>0. 

03 

<0.  1 

>  3 

<10 

26 

>  . 

03 

<  .  1 

>  1 

<  3 

28 

3 

>30 

28 

>  ’ 

1 

3 

>10 

<30 

27 

1 

1 

>  3 

<10 

26 

33 

1 

3 

>  3 

<  lO 

26 

!  >  . 

3 

<1 

>  3 

<10 

33 

i  >  . 

3 

<1 

>  3 

<10 

27 

>  . 

o 

<1 

>  3 

<10 

27 

>  . 

3 

<  1 

>  3 

<  10 

26 

>  . 

3 

<  1 

>10 

•  30 

26 

25 

27 

27 

27 

23 

26 

27 

26 

>1 

<3 

>  3 

<10 

26 

>1 

<3 

>10 

<30 

'  Antitoxin  (Iftorminatlons  prrforined  in  the  laboratories  of  the  Department  of  Bacteriology,  Harvard  Medical  School. 
>  Arrangements  made  and  sitecimens  obtained  by  Lt.  Col.  F-ancIs  Cook,  Medical  Inspector.  First  Service  Command. 


of  active  imiiuinizatioii.  Reactions  encountered  were  classitiat>le  to  two  main 
categories.  Those  in  tlie  first  category  caused  no  concern  and  were  manifested 
by  such  symptoms  as  headache,  weakness,  general  malaise,  local  soreness,  and 
{X’casionally  chills  and  fever.  Such  reactions  were  not  unlike  tho.«e  experienced 
after  typhoid  vaccin.ition  but  occurred  much  less  fi*equently  after  tetanus  toxoid 
than  following  the  adcimistration  of  triple  tyj>hoid  vaccine. 

The  reiictioiis  of  the  second  categtiry  occurred  in  a  majority  of  instances 
within  minutes  after  the  injection  and  were  characterized  in  general  by  Hush¬ 
ing  and  itching  of  the  skin,  local  and  generalized  urticarial  eruptions,  and 
edema  of  the  lips  and  eyelids.  In  some  instances,  edema  of  tlie  glottis  and 
dyspnea  were  observed.  The  nature  of  the.se  reactions  more  tiian  their  fre¬ 
quency  led  to  considerable  study  for  the  determination  of  their  cause  It  soon 
liecame  apjiarent  that  they  were  manifestations  of  sensitivity  to  some  constit¬ 
uent  of  the  to.xoid  used.  An  early  opportunity  for  the  i n vest ijrat ion  of  the 
occurrence  of  these  reactions  was  afforded  by  their  relatively  high  incidence  in 
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the  Newfoundland  Base  ('onnnand.'^*  I)urin«r  this  invest ipit ion.  it  was  deter¬ 
mined  that  among  1.722  completed  immunizations  in  that  coniina!i<l  in  .\ngiist 
1941,  there  were  22  reactions  of  sensitivity  among  18  i2uii vidnals,  !  percent  of 
those  immunized  presenting  symptoms  of  sensitivity.  All  reactions  followed 
the  second  or  third  dose.  Skin  sensitivity  tests  done  on  a  limited  number  of 
those  reacting,  using  a  1:  100  dilution  of  the  same  type  of  toxoid  used  for  the 
immunization,  demonstrated  definite  local  sensitivity  of  high  degree,  while 
the  same  type  of  test  recorded  on  indiWduals  who  had  experienced  a  reaction 
nonsensitive  in  nature  were  entirely  negative.  It  was  suggested  by  the  investi¬ 
gator  that  these  reactions  were  the  result  of  sensitization  b;  the  first  or  second 
dose  of  toxoid,  and  that  a  study  be  made  of  the  various  cidtnre  media  used  in 
preparation  of  toxoid  to  determine  the  presence  of  a  protein  likely  to  cause 
such  sensitization. 

In  view  of  these  findings  and  the  observations  of  'Wbittingham,”'’  Parish 
and  Oakley,"*  and  C’ooke  and  his  associates,"'  the  reports  of  reactions  received 
in  the  Surgeon  Geacrars  Office  were  carefully  scrutinized  in  an  effort  to  deter¬ 
mine  the  relationship  between  their  occ  n  rence  and  the  use  of  particular  lots  or 
makes  of  toxoid.  Bv  early  October  10-11,  sufficient  evidence  had  been  accumn- 
lated  to  indicate  very  strongly  that  those  to.xoids  containing  Witte's  or  Bermt's 
peptone  were  responsible  for  a  great  majority  of  the  reactions  (toxoids  con¬ 
taining  Witte's  or  Berna's  peptone  had  been  used  in  about  75  percent  of  the 
injections  reported  and  had  been  resjmnsible  for  at  least  90  ])ercent  of  the 
reactions  reported  at  that  time).  As  a  result,  the  action  previously  referred  to 
was  taken  to  discontinue  the  use  of  toxoids  of  this  nature.  This  was  followed 
by  a  significant  decrease  in  the  occui  rence  of  these  reactions. 

An  accurate  figure  as  to  the  exa<‘t  numbers  of  reactions  of  sensitivity  which 
occurred  and  the  proiiortion  of  injections  resulting  in  such  reactions  was  never 
obtained,  the  problem  not  having  been  considered  worthy  of  the  detailed  inves¬ 
tigation  throughout  the  ArniA  which  would  have  been  required  for  this  |>ur- 
pose.  However,  a  reasonably  good  sampling  was  achieved.  Table  28  presents 
an  estimate  of  the  proportion  of  reactions  of  sensitivity  to  the  nuinbei-  of  injec¬ 
tions  given  for  various  periods  during  the  fii-st  3  years  of  the  tetanus  immuniza¬ 
tion  program. 


Memo,  Dir  I’rev  Med  Div  SO(<  for  SG.  27  Aup  41.  sirb ;  Keport  !>.v  Capt.  I.oriK  of  tetanus  toxoid 
reactions  at  Newfoundland  Base  Command.  HD:  72<)..'{. 

*•  WhlttlnKham.  H.  E.  :  Anaph.vlaxis  following  administration  of  tetanus  toxoid.  Brit.  M.  .T.  1  : 
292-29.^.  24  Feb  40. 

“Parish,  H.  .T,,  and  Oakley,  C.  L.  :  Anaphylaxis  after  injection  of  tetanus  toxoid.  Brit.  M.  J.  1  : 
294-295,  24  Feb  40. 

”  Cooke.  R,  A.  Hampton,  S.  ;  Sherman,  W.  B..  and  Stull,  .\.  :  Allergy  induced  by  immunization 
with  tetanus  toxoid.  .T.  A.  y  .  A.  114  ;  1854-1858,  11  May  40. 

“Memo.  Dir  Pre  '  Med  Div  SGO  for  SG,  7  Oct  41.  sub:  Reactions  to  tetanus  toxoid,  report  of 
conference.  Surgeon  General’s  Office,  2  October  1941.  HD :  720..^. 
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The  hijihest  proportion  of  reactioiis  experience'.!,  acconlinj;  to  this  esti¬ 
mate,  was  approximates  (>;!  per  injections,  amt  hv  the  eiul  of  tlie  year 

foHowinjr  discontinuation  of  tiie  procuixment  of  toxoids  containing  the  otfend- 
injr  peptones  tliis  had  droppe<!  to  about  2  per  At  (Ids  time,  and  cei- 

tainly  during  subsequent  |)eriods,  the  actual  proportion  was  in  all  likelih<H)d 
considerably  lower  since  negative  reports  were  seldom  received;  that  is,  then* 
was  a  tendency  to  i-eport  actual  iminbetN  of  injections  ac  -oinplished  oidy  when 
one  or  more  reactions  occurred.  Following  15  duly  194d,  despite  the  .steadily 
growing  Army,  the  rejmrts  were  so  scattereti  and  few  as  to  make  fvather 
computations  entirely  unsatisfactory. 

Tabi.e  28.  REArxioNS  or  Sensitivity  to  Toxoid* 


To  1  October  194 1 

1  October  1941  to  1  Atarcii  1942.-  .. 

1  March  1942  to  l.'i  October  1942. . 

1-5  October  1942  to  31  December  1942.. 
31  December  1942  to  15  July  1943  . 


Injt'ct  ions 

H<'Jictions 

Ki-aclions  p«'r 
Um.lKMI  inJcction.< 

445.  2m> 

284 

63 

1,  559,  285 

493 

32 

:U)1,  133 

22 

6 

199,  652 

4 

2 

163,  692 

3 

2 

*Th»'S»'  nKurt>.«  do  not  represent  the  total  number  of  reactions  during  this  iK'riod  nor  the  total  nutntxT  of  injeotions. 


As  the  early  experience  indicates,  the  majority  of  reactions  (x-curred  after 
the  second  and  third  injections.  Of  these  reactions  reported  in  relation  to  the 
number  of  the  injection  causing  the  reaction,  it  was  found  that  iO  percent 
followed  the  first  injection  and  the  remainder  of  the  reactions  were  about  equally 
divided  lietween  the  second  and  third  doses  of  the  to.xoid. 

Earlier  estimates  of  the  proportion  of  reactions  causei!  by  the  toxoids 
containing  Witte's  and  Ilerna's  peptone  were  also  e.ssentially  borne  out  by  the 
continued  studies.  By  dune  1942,  just  under  one  million  injections  of  toxoid 
had  been  reported  with  indications  of  the  name  of  the  manufacturer  and  lot 
nuniljer  of  material  used.  From  this  information,  it  was  possible  to  determine 
the  type  of  peptone  or  other  protein  material  contained  in  the  jiroduct  in 
question.  This  revealed  that  in  this  series,  toxoids  made  with  Witte's  peptone 
had  resulted  in  reactions  of  sensitivity  in  about  43  out  of  every  1(X),(XX)  injec¬ 
tions.  Those  containing  Berna's  peptone  had  caused  similar  reactions  in  79 
injections  per  1()(),(M)(),  and  other  toxoids  caused  16  such  reactions  in  a  similar 
number  of  injections. 

Viewed  in  another  way,  toxoids  with  Witte's  peptone  tended  to  produce 
these  reactions  3.3  times  and  those  with  Berna's  jieptone  5  times  more 
frequently  than  did  other  toxoids. 


These  Hjiures  ituHcute  that  toxoids  other  than  Witte's  or  Benia’s  peptone 
oxoid  were  at  that  time  producinjr  a  liigher  pro|)ortion  of  reactions  tlian  was 
lubsequently  experienced.  This  may  be  explained  in  jiart  on  the  basis  of  obser- 
■atious  made  in  another  study,  described  below,  that  individuals  sensitized  by 
me  of  the  toxoids  most  commonly  produciiifr  reactions  may  react  in  a  sensitive 
nanner  to  toxoids  containin';  meat  difjests  or  similar  substances,  but  no  peptone, 
riuis,  in  late  1941  and  early  1942,  it  was  entirely  likely  that  secoiut  or  third 
njections  of  difrest  toxoid  mif;ht  have  been  administered  to  individuals  already 
ensitized  by  a  first  injection  of  a  pejitone-containinj;  material.  I'nder  such  a 
■ircumstance,  the  toxoids  other  than  Witte's  and  Benia's  peptone  toxoid  mi;;ht 
lave  precipitated  a  reaction  based  on  earlier  sensitization  by  a  toxoid  of  another 

ype- 

In  an  effort  to  learn  something  of  the  duration  of  the  state  of  sensitivity 
n  individuals  who  had  demonstrated  such  reactions  and  to  observe  the  effect 
if  nonpeptone  to.xoids  on  such  pensons,  a  .study  was  conducred  with  40  vohin- 
eers  'vho  had  previously  demonstrated  reactions  as  subjects.'^''  Results  of  this 
itudy  are  summarized  in  Table  29.  Of  the  total  of  40  individiiaU'  studieci, 
jvei’e  still  positive  to  a  material  causing  original  reactions,  were  positive  to 
lig  stomach  digest  toxoid,  27  were  positive  to  the  other  digest  toxoid  used,  and 
lone  gave  positive  reactions  to  hydrolysate  toxoid  ( toxoid  produced  on  Mueller's 
lydrolysate  media).  Of  16  people  tested  who  liad  received  peptone  toxoid 
(Witte's  or  Benia's)  but  who  had  not  responded  with  reactions  of  sensitivity. 
1  were  found  to  be  positive  to  the  material  originally  received,  S  to  pig  stomach 
ligest,  6  to  tlie  other  digest  toxoid,  and  none  reacted  positively  to  the  hydroly¬ 
sate  toxoid.  These  tiiidings  indicated  that  those  individuals  who  had  originally 
reacted  in  a  sensitive  manner  to  the  [leptone  type  of  toxoids  (approximately  1 
y'ear  previously)  were  still  sensitive  to  those  materials.  Since  such  toxoids  were 
[lo  longer  available  for  use,  this  cau.sed  no  concern.  However,  the  fact  that  such 
ndividuals  might  react  in  a  sensitive  manner  to  digest  toxoids  on  subsequent 
injections  was  viewed  ivith  .some  mi.sgiving.  Some  eitect  from  this  conditioning 
probably  was  felt  as  indicated  above.  However,  tiie  fact  that  practically  no 
reactions  were  reported  following  stimulating  or  booster  doses  during  the  later 
months  or  years  indicated  that  this  cross  .sensitivity  was  apparently  of  no  great 
dgnificance. 

The  entire  experience  with  the  reactions  of  sensitivity  following  tetanus 
oxoid  served  to  emphasize  the  importance  of  great  care  in  the  selection  of 
intigens  for  such  widespread  use  as  is  practiced  with  imrnunizinjr  agents  in  the 
\rniy.  There  can  lie  no  doubt  but  that  in  the  pi-oduction  of  materials  of  this 
ype  the  greatest  possible  care  should  be  taken  to  prepare  mateiials  with  the 
least  possible  danger  of  the  production  of  sensitivity  consistent  with  a  potent 
ind  stable  product. 

*’  Offire  memo,  A.  P.  Lon;;.  6  Aiig  42,  s>ib  :  Preliminary  report  of  field  study  on  reactions  lo  setisl- 
ivlty  to  tetanus  toxoid.  HD ;  720.3. 
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VACCINATION  AGAINST  YELLOW  FEVER 
Development  and  Adoption 

The  d‘"vel()pii)eiit  of  a  vaccine  effective  against  yellow  fever  was  W^un  in 
lOiJS  with  the  demonstration  of  the  virus  etiolofry  of  the  disease.'"  The  various 
sta^s  i?i  this  develo{)nie?it  have  pre  ioiisly  been  traced  and  recorded  and  re- 
(piire  no  further  review. '• 

Early  in  1040  Lt.  (\>1.  James  S.  Simmons  foresav  the  need  to  letenuine 
Army  policy  on  vaccination  of  troops  apainst  yellow  fever.  He  referred  the 
problem  to  the  Advisory  (\)mmittee  on  Tro]>ical  Diseases  of  the  National  Re- 
seaix'h  ('ouncil,  and  on  the  basis  of  his  sujrfjestions  the  connuittee  recommended, 
in  J\ine  1040,  that  military  personnel  froin?  i*'to  areas  where  yellow  fever  was 
susi)ectetl  to  exist  he  immunize<l  a<rainst  that  disease.'-  In  order  that  a  supply 
of  the  vaccine  mi<;ht  be  available,  this  group  re<jnested  the  International  Health 
Division  of  the  Rockefeller  Foimdation  to  prochice  a  supply  of  this  vaccine  for 
])qssible  use  by  the  Armed  Forces.  At  a  subsecpient  meeting  held  in  October 
1040,  this  committeie  made  further  specific  recommendations  that  all  military  or 
civilian  pei'sonnel  dispersed  t«>  the  American  tropics  or  other  areas  where  yellow 
fever  was  likely  t  .>  be  encountered  should  be  immunize^l.  It  was  recommended 
that  the  vaccination  be.  done  preferably  befoi-e  departtire  for  such  areas  and 
that  th(Kse  individuals  already  in  the  areas  should  he  vaccinated  as  early  as 
possible.^'’ 

In  J  a  nil  ary  10:1  E  The  Surgeon  (leneral  recommended  to  The  Adjutant 
(leneral  that  all  military  persoiUiel  stationed  in  tropical  regions  of  theTTestern 
Hemisphere,  including  Pananw  and  Puerto  Rico,  be  vaccinated  against  yellow 
fever.'^  In  this  recommendation,  it  was  jMilnted  out  that  in  the  defense  of  the 
Western  Hemisphere,  it  was  anticipated  that  troo]>s  would  be  sent  to  certain 
South  American  countries  where  exposure  to  yellow  fever  was  a  likelihood.  In 
addition,  the  possibility  of  the  introduction  of  this  disease  into  areas  where  it 
did  not  exist  at  the  time  was  stressed.  It  was  stated  that  the  introduction  of 
the  disease  into  new  areas  might  be  accomplished  through  the  increase  in  travel 
and  exchange,  of  trinips  between  endemic  and  nonendemic  areas  or  by  the  willful 
intrcKluction  by  enemy  action  of  the  causative  virus  into  areas  where  the  rector 
was  already  established.  F'ollowiiig'  this  recommendation,  the  War  Depart- 

■"  Stokes.  .\.  :  Hauer.  .T.  H..  and  UtHtson.  X.  I’.:  Tlie  transmission  of  .vellow  fever  to  ilurnruM 
rhtxiix.  .1.  A.  M.  A.  no  :  2S  .Ian  28. 

”(1)  Sniltli.  n.  H.  ;  IViina.  U.  A.,  and  I'aoltello.  A.:  Yellow  fever  vaeelnation  with  eultnred 
virus  (171)1  without  iniiniine  seriini.  Am.  .1.  Troi>.  Med.  18:  4.'t7-4(18.  Sep  19.t8.  (2)  (,ordon,  .1.  K.  . 

The  pre|iarntion  and  use  of  .vellow  fever  vaeeine.  In  Virus  and  Riekettslal  Diseases.  Cainhrldtre. 
Harvard  I'niverslt.v  Cress,  1040.  p.  707  788.  (Ol  Saw.ver.  W.  A.:  Yellow  fever  and  Its  eoiitrol.  In 
Problems  and  Trends  in  Virus  Keseareh.  Philadelidila,  Cniverslt.v  of  Penns.vlvatiia  Press,  1941,  p. 
27  ao. 

‘^Minutes  of  nieetliijr.  XUC  Advlsor.v  (’ommittee  on  Tropical  Diseases,  19  .Tun  40.  S(J  :  040.0  10. 

”  Minutes  of  iiieetinj:.  XKC  Subcommittee  on  Tropical  Disea.ses.  24  Oct  40.  SC:  040.0-10. 

I.tr.  SC  to  T.VC.  19  .Ian  41.  sub;  Vnccinatlon  of  troops  attalnst  .vellow  fever.  HD;  720.8. 
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inent,  on  SOJanuaiy  1941,  directed  vaccination  ajrainst  yellow  fever  of  all  mili¬ 
tary  personnel  stationed  in  the  tropical  regions  of  the  Western  Hemisphere, 
including  Panama  and  Puerto  Rico,  and  the  preembarkation  vaccination  of 
pei’sonnel  ordered  to  these  areas."'  The  requirements  for  vaccination  as  pre¬ 
sented  in  the  original  directive  v.ere  changed  a  number  of  times  throughout 
the  war  period.  These  requirements  will  be  reviewed  below. 

The  Immunizing  Agent 

At  the  time  of  the  adoption  of  yellow  fever  vaccination  by  the  Army,  the 
only  producer  of  this  vaccine  in  the  United  States  was  the  laboratory  of  the 
International  Health  Division  of  the  Rockefeller  Foundation.  Accordingly, 
arrangements  were  made  for  the  procurement  of  vaccine  from  this  laboratory 
in  accordance  with  the  recommendations  of  the  National  Research  Council 
previously  cited.  This  vaccine  was  a  suspension  of  viable  virus  prepared  from 
chick  embryo  cultures  of  the  17-D  strain  of  yellow  fever  virus.-®  This  material 
was  the  Seitz  or  Berkefeldt  filtrate  of  a  10-percent  infected  chick  embryo 
emulsion  in  undiluted,  inactivated  human  serum.  The  emulsion  was  placed 
in  ampules  and  desiccated  from  the  frozen  state  under  vacuum.  An  immuniz¬ 
ing  dose  was  0.5  cc.  of  a  1 :  10  dilution  of  this  material.  Each  lot  was  tested  for 
sterility,  virus  content,  and  for  evidence  that  the  neurotropic  virulence  was  low. 

Shortly  after  the  arrangements  had  been  made  for  the  )>rocui’ement  of 
vaccine  from  the  Rockefeller  Foundation,  discussions  were  held  with  representa¬ 
tives  of  the  Public  Health  Service  in  connection  with  the  possibility  of  that 
agency  also  undertaking  the  manufacture  of  this  agent  with  a  view  toward 
ultimately  providing  all  necessary  yellow  fever  vaccine  to  the  Armed  Forces. 
The  initiation  of  this  second  source  of  supply  was  considered  desirable  inas¬ 
much  as  the  Rockefeller  Foundation,  while  in  a  jwsition  to  furnish  the  vaccine 
as  an  emergency  measure,  had  recommended  that  its  manufacture  be  assumed 
by  some  Governmental  agency  as  soon  as  it  was  practicable  to  do  so.”  Accord¬ 
ingly,  the  Surgeon  General  of  the  Public  Health  Service  took  the  necessary 
action  to  establish  facilities  for  yellow  fever  vaccine  production.  These  facili¬ 
ties  were  established  and,  in  September  1941,  the  Administrator  of  the  Federal 
Security  Agency  notified  the  Secretary  of  War  that  the  Rocky  Mountain  Labo¬ 
ratory  of  the  Public  Health  Service  was  in  a  position  to  furnish  yellow  fever 
vaccine  to  the  Army.^®  During  the  intervening  period,  the  Rockefeller  labora¬ 
tories  had  furnished  large  quantities  of  vaccine  and  the  director  of  that  organi- 


Ltr,  TAG  to  OGs  .\rinlfs,  r.\s,  ptc..  HO  .Tail  41.  Vaoclnatloii  of  troops  aftaiiist  yellow  fever. 

AG  :  72(>.:{. 

(1 )  Memo.  Dr.  W.  A.  Saw.ver.  Intersintioiial  Health  Iiiv  Rockefeller  Foiinilatlon.  to  SG,  9  .Tnl 
40.  sub:  Matiufarture  of  yellow  fever  vaocine.  HD:  720.:{  (31  Memo.  Dir  Prev  Med  DIv  SGO  for 
SG,  31  .lul  40.  sub  :  Conference  with  Director.  Kockefeller  International  Health  Board  concerning 
yellow  fever  vaccine.  HD  :  720.3. 

”  I,tr.  SG  to  Snrg  Gen  ITSPHS,  17  .\ng  40.  and  reidy.  3  Sep  40.  HD:  720,3.  Yellow  Fever. 

”  l,tr.  Admin  Fed  Sec  Agency  to  SeeWar.  26  Sep  41.  HD  :  720.3  Yellow  Fever. 
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zation  stated  his  williiij'iiess  to  (•oiitimu*  to  fuinisli  this  iiiaterial  to  the  Army 
for  tlie  duration  of  the  einer^reiuy.  It  was  then  inntually  ajrreed  by  rei)resenta- 
tives  of  the  Army,  Navy,  1‘ublie  Health  Service,  and  Rockefeller  Foundation 
that  the  latter  or<ranization  continue  to  furnish  vaccine  to  the  Armed  Forces, 
the  I’nblic  Health  Servi<-e  to  manufacture  such  material  as  was  considered 
necessary  to  meet  any  anticipated  demands  of  the  civilian  populatitui  and  thus 
also  |)rovide  an  einerjrencv  reserve  of  the  ajrent  to  be  available  to  the  services 
if  for  any  reason  it  should  become  impracticable  to  continue  with  the  Rocke¬ 
feller  supply.''' 

This  arranjjeinent  was  continued  until  April  11)42  when  it  became  apparent 
that  the  outbreak  of  janmlice  it\  the  Army  at  that  time  was  associated  with 
yellow  fever  vaccination.'"  While  the  role  of  yellow  fever  vaccine  in  the  pro¬ 
duction  of  jaundice  was  not  clearly  understood  at  that  time,  it  was  considered 
advi.sable  to  discontinue,  temporarily  at  least,  the  vaccine  currently  iti  use  and 
to  substitute  an  a<rent  from  another  source.  Accordiiifrly,  arranj;ements  were 
made  to  obtain  vaccine  from  the  Public  Health  Service  at  least  until  the  true 
nature  of  the  vaccine-jaundice  relationshij)  could  be  established.  In  addition, 
stocks  of  the  orijrinal  material  in  this  country  were  called  in  and  supplies  in 
installations  outside  the  country  were  destroyed.** 

The  first  vaccine  receive<l  by  the  Army  from  the  Public  Health  Service 
was  prepared  in  much  the  san.e  manner  as  that  obtained  from  the  Rockefeller 
Foundation  and,  like  that  material,  contained  as  a  stabilizinjr  agent  normal 
human  serum.*-  However,  <‘onsideration  was  being  given  to  the  |)roduction  of 
a  vaccine  containing  no  serum  ami  in  fact  a  small  (piantity  of  material  of  this 
tyjw  had  been  prepared  previously  and  was  furnished  to  the  Army  late  in 
May  1{)42.*''  Later  in  the  same  iiionth,  the  decision  was  made  that  as  s(K)n  as 
feasible  all  of  the  yellow  fever  vnc-  ine  used  by  the  Army  be  made  without  human 
serum.**  In  accordance  with  this  decision  the  vac<‘ine  prepared  for  Army 
u.se  by  both  pr<Klncing  lalM)ratories.  the  Public  Ilealtb  Service  and  Rockefeller 
Foimdation,  was  subsequently  of  the  a<]ueous  base,  serum-free  tyj)e.  All  of 
the  yellow  fever  vaccine  received  by  the  Army  after  1  dune  1942  had  been  pre¬ 
pared  in  this  manner. 


(1)  Mt'iiio.  IMr  rn'v  M«m1  IMv  S<*i)  for  S(J.  *J1  Oct  41.  siU)  :  Yel|t>\v  fever  viiccnie.  HD:  720.3. 
(2»  I..tr.  'rA(i  Admin  Ked  Sec  Agency.  20  Sep  41.  HD:  720.3  Yellow  Fever. 

Memo,  Dir  I*rev  Metl  IMv  S<*0  for  S<J.  15  Apr  42.  sub:  Report  on  jaundlre  nnd  yellow  fever 
vacciiintloii.  IID:  720.3  Yelb»w  Fever. 

*"  (  n  Memo  for  tile.  MaJ  A.  V.  I^onj:.  Trev  Meil  Serv  SdO.  15  Apr  42  Mib  :  Thanpe  of  supply 
of  yellow  fever  vaccine.  HD:  720.3.  i2l  Memos.  Asst  I'rev  Med  Serv  SHO  for  rhlef  l*rev  Med  Serv 
S<U),  10  nnd  18  Apr  42.  sub  :  Recall  of  yellow  fever  vaccine.  HD  :  720,3. 

Memo.  Dir  Rocky  Mountain  Lab  I'SI’IIS  for  Clilef  Prev  Metl  Serv  SHO.  5  May  42.  sub:  Prep- 
nratbm.  et  al..  t»f  yelbiw  fever  vaccine  at  tbe  Rocky  Mountain  laboratory.  HD:  720.3. 

Ltr,  Dir  Rocky  Mountain  I.nb  PSPHS  to  Army  Med  Supply  Depot.  Hrooklyn,  N.  Y..  2ti  May 
42.  HD:  720.3  Yellow  Fever. 

Memo.  Prev  Med  Serv  SHO  for  S(l.  20  May  42,  sub  :  Suptily  of  yellow  fever  vaccine.  HD  ;  720,3. 
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From  this  time,  there  were  two  sources  of  yellow  fever  vaccine.  This 
allowed  both  for  adetiuute  amounts  of  the  material  for  current  use  and  for  the 
maintenance  of  reserve  stock  piles  both  in  this  country  and  in  ovei-seas  bases. 
The  bulk  of  the  vaccine  used  by  the  Army  throughout  the  remainder  of  the 
war  was  that  produced  by  the  Public  Health  Service,  while  the  Rockefeller 
Foundation  also  contributed  large  quantities  of  this  immunizing  agent  and 
maintained  large  i-eserve  stocks. 

Methods  and  Requirements 

The  method  of  admini.stration  of  yellow’  fever  vaccine  remained  essentially 
unchanged  throughout  the  war  period.  This  procedure  involved  the  subcuta¬ 
neous  administration  of  0.5  cc.  of  a  1 :  10  dilution  of  the  desiccated  material. 
Sterile  saline  solution  was  furnished  in  botrles  containing  the  proper  amounts 
for  making  the  desired  dilutions.  Thus  with  the  1  cc.  vaccine  ampule  was 
furnished  a  bottle  containing  10  cc.  of  saline,  and  with  the  5  cc.  ampule,  a  bottle 
containing  50  cc.  of  saline.  Ten-fold  dilutions  yielded  10  cc.  and  50  cc.  of 
vaccine  respectively,  or  20  and  100  doses  of  0.5  cc.  each. 

Detailed  instructions  for  handling,  storage,  dilution,  and  administration 
of  the  vaccine  were  furnished  in  Circular  Letter  9,  Office  of  The  Surgeon 
General,  February  1941,  and  later  in  Circular  Letter  162,  Office  of  The  Surgeon 
General,  November  1942,  and  TB  MED  114,  November  1944.  In  addition,  in¬ 
structions  for  the  dilution  and  administration  of  the  vaccine  were  distributed 
with  the  material  itself.  The  lability  of  this  agent  was  stressed  in  all  the 
instructions  issued,  and  directions  were  given  that  it  be  shipped  and  stored  at 
freezing  temperatures  and  that  diluted  vaccine  exposed  to  room  temperatures 
for  longer  than  1  hour  should  not  be  used. 

Possible  contraindications  to  the  administration  of  yellow  fever  vaccine 
at  the  same  time  as  other  antigens  were  considered.  It  was  believed  that  since 
smallpox  vaccine  and  yellow  fever  vaccine  both  contained  living  viruses,  it  was 
not  desirable  to  administer  them  simultaneously.  It  was  recommended  that 
if  both  were  to  be  administered,  the  yellow’  fever  vaccine  be  given  first  and 
smallpox  vaccination  done  at  lea.st  5  days  later.  Because  of  the  apparent 
exaggerated  reaction  to  typhoid  vaccine  when  it  was  administered  to  individuals 
experiencing  a  febrile  reaction  from  yellow  fever  vaccine,  it  was  recommended 
that  the  administration  of  typhoid  vaccine  within  a  7-day  period  following 
yellow  fever  vaccination  be  avoided  whenever  possible. 

As  previously  indicated,  the  requirements  for  yellow  fever  vaccination  were 
changed  from  time  to  time  throughout  the  war  period.  These  requirements  and 
the  various  changes  which  were  made  were  based  on  a  number  of  considerations. 
The  basic  consideration  was  the  provision  for  adequate  protection  against 
yellow  fever  of  personnel  stationed  in  or  traveling  through  areas  where  the 
disease  was  known  or  reasonably  suspected  to  exist.  A  second  consideration  was 
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the  possibility  of  th?*  iutrodiictioii  of  yellow  fever  t«)  areas  where,  while  eur- 
rently  al>sent,  the  ilisease  mij;ht.  spread  rapiilly  due  to  the  presence  of  the  nios- 
(piito  vector.  Still  a  third  consideration  was  the  necessity  for  compliance  with 
the  quarantine  rejrulations of  certain  foreijrn  jioverninents.  Of  all  of  these  fac¬ 
tors,  the  last-named  was  perhaps  the  most  troublesome,  since,  unless  these  regula¬ 
tions  were  complied  with,  detention  of  individ\ials  travelinir  by  air  resulted,  thus 
interfering  with  military  travel  and  the  smooth  oj)eration  of  transportation 
systems,  particularly  air  transport. 

The  various  admini.strative  requirements  for  yellow  fever  immunization 
which  were  in  eH'ect  during  the  yeai^s  1941  through  1945  are  shown  in  Appendix 
A.  These  requirements  varied  from  that  of  selective  vaccination  of  individuals 
stationed  in  the  tropics,  which  was  in  effect  early  in  the  program,  through  the 
vaccination  of  all  military  pernmnel  etlected  during  the  first  half  of  1942.  to 
the  final  policy  of  the  immunization  of  those  individuals  whose  route  of  travel 
or  place  of  station  was  consitlered  to  re«]uire  this  sjH‘cial  protection.  The  areas 
where  hazards  from  yellow  fever  were  considered  to  exist  were  redefined  from 
lime  to  time.  This  was  done  for  two  principal  reasons.  One  was  consideration 
of  possible  infection  in  areas  where  it  had  hitherto  not  been  considered.  This, 
for  example,  was  the  basis  for  extending  the  re(|uirement  for  yellow  fever 
vaccination  for  those  individuals  stationeil  in  or  traveling  to  Panama  and  the 
Canal  Zone,  ('hanges  in  definition  of  the  areas  requiring  yellow  fever  immuni¬ 
zation  which  are  found  in  War  Departtnent  ('irctdar  254, 1943,  and  Circular  187, 
1944  (see  Appendix  A)  are  based  on  the  definition  of  certain  foreign  govern¬ 
ments,  particularly  India  and  Kgypt.  It  was  not  until  May  1944  that  the 
accepted  period  of  immunity  following  yellow  fever  vaccination  was  increased 
from  2  to  4  yeai-s.  As  will  be  seen  later,  it  had  been  considered  for  some  time 
prior  to  this  that  immunity  produced  by  yellow  fever  vaccine  was  retained  for 
longer  than  2  yeais,  but  there  was  reluctance  on  the  j)art  of  both  Indian  and 
Egyptian  officials  to  consider  individuals  vaccinated  longer  than  2  years  pre¬ 
viously  as  immune,  and  hence  incapable  of  intnahicing  the  infection  into  their 
respective  countries.  The  solution  of  this  problem,  that  is  the  reconciliation  of 
what  was  considered  in  this  country  to  be  safe  practice  with  the  quarantine 
requirements  and  reg\dations  of  India,  particularly,  was  a  long  slow  process 
and  involved  voluminous  correspondence  and  interchange  of  communications 
through  State  Department  as  well  as  military  channels.'*''  The  later  phases  of 
these  negotiations  are  discussed  in  the  chapter  on  Foreign  Quarantine  in  Volume 
IT  of  this  series. 

In  addition  to  the  War  Department  requirements  for  yellow  fever  vaccina¬ 
tion  as  summarized  and  discussed  above,  there  was  a  theater  requirement  for 
this  vaccination  for  troops  stationed  in  Hawaii  and  the  Ontral  Pacific  Area 

"R^siinK^  (if  the  Centriiverny  KettardliiK  Yellow  Fever  Varclnatlon  and  Quarantine.  India  and 
fh-  I'nlted  States."  HI):  720.3. 
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from  September  1943  until  June  1945.“  Hawaii  war  not  consideretl  to  be  a 
yellow  fever  emlemie  area  and  vaoeination  was  not  avc<  niplished  for  individuals 
prior  to  their  departure  from  the  United  States.  Instead  the  vaccine  was 
shipped  to  Hawaii  and  administered  to  tnxips  after  their  arrival.  The  basis 
for  the  requirement  for  yellow  fever  vaccination  in  Hawaii  and  the  ('en^ral 
Pacific  was  the  concern  in  the  War  Department  over  the  potential  <lanjrers  of 
the  introduction  of  yellow  fever  into  Hawaii  which,  because  of  the  presence 
of  mosquitoes,  was  considered  to  be  a  fertile  area  for  the  rapiil  develop¬ 

ment  of  an  epidemic.  Such  a  situation  did  not  develop  and  yellow  fever  was 
not  identified  in  the  ai-ea  at  any  time  durinfr  the  war.  Vaccination  there  was, 
therefore,  entirely  a  precautionary  measui*e  taken  afrainst  this  potential  hazard. 

Experience 

Effecth'cnt'xx.  The  effect iveness  of  yellow  fever  vaccine  for  the  ureven- 
tion  of  yellow  fever  had  been  well  demonstrated  prior  to  its  adoption  by  the 
Army.*'  It  was  jjenerally  accepted  in  this  country  that  satisfactory  immunity 
developed  within  a  week  to  10  days  following  vaccination  and  lasted  for  an 
indefinite  period  beyond  ‘2  years.  In  1943,  however,  additional  evidence  be¬ 
came  available  which  indicated  clearly  that  the  immunity  followimr  vaccina¬ 
tion  pei'sisted  for  a  perio<l  of  at  least  4  years.**  It  was  this  evidence  which, 
added  to  previous  experiences,  made  it  possible  to  adopt  the  10-day,  4-year 
policy  which  was  then  accepted  as  meeting  the  quarantine  requirements  for 
um-estricted  entry  into  Efrypt  and  India  from  yellow  fever  endemic  areas. 

As  far  as  the  effect ivene.ss  of  yellow  fever  vaccine  in  American  troops  is 
concerned,  there  is  little  that  can  be  said.  Xo  cases  of  yellow  fever  occurred. 
Xeither  was  there  appreciable  exposure  to  tbe  disease.  Yellow  fever  did  occur 
sporadically  in  the  general  areas  in  which  some  troops  were  stationed  both  in 
South  America  and  in  Africa.  However,  it  is  not  known  that  the  disease  actu¬ 
ally  occurred  in  sutficiently  close  proximity  to  Army  installations  so  that  e.xpo- 
sure  actually  took  place. 

Laboratory  evidence  of  the  efficacy  of  the  vaccination  was,  however,  ob¬ 
tained.  This  was  done  in  order  to  check  on  the  potency  of  the  vaccine  as  it  was 
used  in  the  field.  It  was  accomplished  by  the  pnaurement  of  blood  sjiecimens 
from  representative  groups  vaccinated  at  various  places  throughout  the  country. 
The  presence  of  protective  antibodies  in  these  serum  specimens  showed  defi- 


“  (1)  I.tr.  Mr.  .1.  W.  Mrt'lo.v.  .\sst  SerWar,  to  CO  Hawniinn  Keiit.  8  .Iiil  4.'5.  anti  rfjtl.v,  2(»  Jul  43. 
-Vt;  :  720  Hawaii.  (2)  Mt>mo,  Chlof  I’rpv  Mod  Sorv  SOO  for  Mr.  J.  W.  MfClov,  .\s.st  SerWar,  13 
.XiiK  43.  .40  ;  720  Hawaii.  (.3)  Ltr.  CO  Hawaiian  Dept  to  Mr.  J.  W.  MoClo.v.  .\sst  SerWar.  6  Sop  4.3. 
AO:  720  Hawaii.  (4)  I.tr.  CO  l’S.\FI’0.4  to  TAO.  5  Mar  45.  suit;  Iinmiinization  of  personnel  pro¬ 
ceeding  to  this  theater,  with  5  inds.  HI):  720.3  P0.4  Reqmts. 

'"See  footnote  71  (1)  anti  (2).  p.  .30<i. 

“Fox,  .1.  I’.,  and  Cabral.  A.  S.  :  The  duratittii  of  immunity  followiuc  vaccination  with  the  171) 
strain  of  yellow  fever  virus.  .\m.  .1.  Hyp.  .37  :  93 -Hi).  .Ian  1943. 
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iiitely  that  tin*  vaooinos  usetl  were  active  and  that  the  desired  results  were  heiu<r 
obtained.'*’ 

liidction-s.  The  relatioinhip  between  apparently  aufjinenteil  reactions  to 
typhoid  vaccine  in  individuals  recently  vaccinated  ajiainst  yellow  fever  has  l>een 
dismissed.  It  is  believed  that  this  reaction  occnired  in  those  individuals  e.\- 
pressinp  a  febrile  response  to  the  yellow  fever  vaccine.  Such  a  resjionse  had 
been  anticipated,  and  in  the  first  circular  letter  pre.scribin^  the  use  of  yellow 
fever  vaccine,  it  was  pointeil  out  that  approximately  5  percent  of  vaccinated 
individuals  could  be  expecttul  to  exhibit  a  slifjht  general  and  febrile  reaction 
bt'tween  the  fifth  and  the  seventh  day  following  vaccination.  These  reactions 
did  <K‘cur  but  apparently  not  to  the  extent  of  a  percent  of  the  individuals  vac¬ 
cinated.  Accurate  figures  of  inciileiice  are  not  available  since  complete  report¬ 
ing  of  reactions  of  this  type  was  not  re<]uirt'd.  In  one  series  of  approximately 
l'2r),00()  vaccinations  reported  early  in  the  program,  febrile  reactions  were 
reporteil  in  just  under  .'UM)  individuals:  an  incidence  of  ajiproximately  0.2  per¬ 
cent.’*'  Ks.sentially  no  reports  of  reactions  were  received  snbseipiently  but  this 
fijriire  is  considered  to  be  repivsentative  of  the  total  experience.  Keactions  of 
this  type  were  characterized  in  the  main  by  variable  defjrees  of  malaise,  eleva¬ 
tion  of  temperature  (K-c:usionally  as  high  as  101°  or  hifrher,  and  (XTasional 
axillary  adenitis,  'f'here  was  no  indication  that  these  reactions  bore  any  rela¬ 
tionship  to  the  postvaccinal  jaundice  which  made  its  ajipearance  early  in  1942. 

In  March  of  1942  it  l>ecame  apparent  that  the  jaundice  then  (K’currinfr 
amonj:  troops  was  likely  to  develop  into  an  incidence  of  ejiidemic  proportions. 
This  in  fact  did  occur  and  the  peak  of  the  epidemic  anioiifr  tnxips  in  the  con¬ 
tinental  United  States  was  reached  in  late  dune  and  in  overseas  continjients 
about  1  month  later.  A  total  of  over  r)(),()()0  cases  of  jaundice  believed  to  have 
occurred  in  relationship  to  yellow  fever  vaccination  were  reported.**’ 

Exhaustive  studies  and  investijrations  were  instituted  as  soon  as  it  was 
evident  that  an  epidemic  was  imminent.  Early  results  (ditained  from  these 
studies  indicated  that  a  causal  relationshij)  existed  between  the  occurrence  of 
jaundice  and  the  admini.'-tratioii  of  at  least  certain  lots  of  yellow  fever  vaccine 
2  to  d  months  previously.  This  relationship  seemed  to  be  in  connection  with 
the  buniaii  serum  used  for  the  si..'.-iri..ai  ion  of  the  vaccine.  Actiiifron  this  evi¬ 
dence  I'he  Sur<reon  General  in  April  1942  discontinued  the  vaccine  in  current 
u.se.  Soon  after  this,  a  serum-free  vaccine  was  introduced  and  no  cases  of 


'*•  Flit*  :  T«*sfK.  Hl> : 

Fll**  :  Yfihiw  Ffv*'r  Varciiir  K**nr|loris.  Hl>:  720. TU 

( 1  )  Thi*  oiifbreak  4»f  jaiiinniT  in  thr  Army.  MU.  SurK<*nn  !M  :  Ort  1942.  (2)  Sawy*»r, 

W.  A.;  Mt’.vrr.  K.  F.  :  Katori.  M.  l>.  ;  Huimr,  J.  H. ;  Fntuam.  IV.  ainl  Srhw»*ntker.  F.  F.  :  Janndicp  In 
Army  p»Tst»nn»*l  in  tin*  wi‘sf«Tii  ivtrlon  of  fin*  Fnifotl  Shit»*s  ninl  Its  rrlatinn  to  va<H'lnatlon  a^alnat 
vollow  ft-vor.  Am.  .1  Ilyir.  :0»  :  :'>’M  4::i>.  May  1944  ;  iiiom  40  ;  ;tr>  107.  .Iiil  1944.  Ctt  Walker.  D.  \V.  ; 
Stnne  eplileniioioi'ltpil  as|ie(’(s  of  InfertitMis  liopatitls  In  the  W  S.  Army.  Am.  .1.  Trt»p.  Motl.  25  :  75  S2. 
Mar  11*45. 
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jaundice  were  reported  traceable  to  yellow  fever  vaccination  with  the  new  type 
of  agent. 

It  was  subsequently  shown  without  question  that  jaundice  could  be  trans¬ 
mitted  to  humans  by  the  subc'utaneous  injection  of  very  small  amounts  of 
human  serum  obtained  from  individuals  developing  the  disease  after  yellow 
fever  vaccination  and  that  this  jaundice  resulted  from  infectious  hepatitis.'''‘ 
This  and  other  evidence  obtained  from  the  jaundice  epidemic  experience 
demonstrated  clearly  that  the  jaundice  after  yellow  fever  vaccination  was  not 
associated  directly  with  the  yellow  fever  virus  itself  but  that  it  was  due  to  an 
extraneous  or  contaminating  virus  introduced  into  the  vaccine  with  the  human 
serum  component. 

Subsequent  to  this  experience,  many  thousands  of  individuals  were  vacci¬ 
nated  successfully  with  a  yellow  fever  vaccine  not  containing  human  serum. 
Thus  the  cause  of  an  unanticipated  complication  of  immunization  was  dis¬ 
covered  and  effective  steps  were  taken  for  the  ))revention  of  its  future 
(X'currence.*^  ^ 

CHOLERA,  PLAGUE,  AND 
TYPHUS  VACCINATIONS 

Vaccinations  against  cholera,  plague,  and  epidemic  ty[)hus  fever  were 
“special  immunization  procedures.’'  That  is,  they  were  not  applied  routinely 
but  only  for  the  protection  of  troops  stationed  in  or  departing  for  areas  where 
danger  from  the  specific  disease  was  considered  to  l)e  a  real  or  i)otential  hazard 
and  for  troops  traveling  through  such  areas.  Since  these  vaccinations  were 
considered  as  a  group  in  the  adoption  of  policies  and  j)rocedures  for  their  use 
by  the  Army,  they  will  be  treated  in  a  similar  fashion  here. 

Action  looking  toward  the  specific  protection  of  American  troops  against 
cholera,  plague,  and  typhus,  should  such  protection  be  indicated,  was  taken  in 
the  early  autumn  of  1941.  At  that  time,  no  American  troops  were  under  actual 
threat  of  any  of  these  diseases.  However,  the  possibility  of  future  assignment 
to  or  even  action  in  areas  where  these  diseases  were  {)resent  was  becoming  more 
and  more  likely.  This  first  action  was  taken  in  preparatioji  for  the  future 
rather  than  *^o  mee(  an  existing  situation. 

The  first  step  taken  was  the  presentation  of  a  memorandum  requesting 
recommendations  concerning  these  immunization  j>rocedures  to  the  ('1. airman 
of  the  Division  of  Medical  Sciences,  National  Research  (’ouncil.®*  In  this 


”  Olllilmiit.  .1.  W.  ;  Glllliiti.  A.  G.,  and  I.iirsoii.  t’,  L.  :  .)iuin*nc)>  foUowinn  lulmlnititrntion  of  human 
siTiini.  I’lib.  HpalUi  Kep.  .18:  1288-1242,  18  Aujt  43. 

.Taun<liop  followlnir  vaoclnatlon  agalnat  yellow  fever.  .1.  A.  M.  12.5:  1190-11!)!,  26  Aup  44. 
Memo,  Col  .1.  S.  Kimnion.<!.  SGO,  for  Dr.  L.  H.  Weed,  Div  of  Mpd  Spleiipps  NKC.  8  Sep  41,  aub  : 
Iiiiiiiiiiii'/.iition  nciiintit  pertain  Infectious  diseases,  notably  plaKiie,  cholera,  and  typhus.  HD  :  720.3 
Typhus. 
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tions  for  vaccination  and  in  connection  with  a  (letinifion  of  the  agents  to  lie 
employed  and  tlie  metlunls  for  their  use.  In  response  to  this  recpiest,  a  meet¬ 
ing;  of  specialists  in  the  various  fields  involvetl  was  arranjred  hv  the  National 
Kesearch  ('ouncil  and  pertinent  recommendations  wei’e  made.**'’  In  essence, 
these  were  to  the  effect  that  all  individuals  stationed  in  or  alxmt  to  enter  areas 
wlu  '  e  danger  of  exposure  to  typhus  fever  or  cholera  existed  should  l)e  vaccinated 
with  an  appropriate  vaccine.  For  typhus,  the  vaccine  recommended  was  the 
(^ox  type,  yolk-sac  vaccine:  and  for  cholera,  a  vaccine  containin»r  H  billion 
killed  vibrios  per  cubic  centimeter.  It  was  also  recommended  that  all  personnel 
under  serious  threat  of  exposure  to  iml  onic  pla<r\ie  he  vaci  inated  with  “killed 
plafriie  bacilli  of  an  approved  strain.” 

.Vctint;  on  these  recomujendations,  after  invest if:atin<r  the  .source  of  the 
supply  of  the  ajrents  involved.  The  Surgeon  (leneral.  on  l.’l  November  1941, 
iwommended  to  The  AdjutaJit  (Jeneral  that  tl-.ese  pna-edures  be  adopted  for 
selective  use  in  the  .Vrmy."'’  This  recommendation  was  approved  and  these 
prcH-edui'es  were  adopted  oji  6  January  194‘2  with  the  publication  of  War  De¬ 
partment  ('ircidar  4  of  that  date.  This  circular  stated  that  military  ])ersonnel 
stationed  in  or  travelinjj  to  certain  areas  should  be  vaccinated  apiinst  typhus 
and  or  cholera  as  prescribed  by  The  Sur;Lreon  (xeneral,  and  that  military  ])er- 
sonnel  under  serious  threat  of  exposure  to  ejiidemics  of  plajrue  should  be  im¬ 
munized  with  plague  vaccine  as  prestu-ibed  by  The  Surpreon  (xeneral.  This 
administrative  directive  was  implemented  on  14  January  lf4‘2  by  teclmical 
instructions  published  in  (''iiN’ular  Letter  J,  Office  of  The  Sujjrtxm  (xeneral, 
.subject :  Vaccination  ajrainst  tyjihus  fever,  cholera,  and  plajrue.  In  subsequent 
discussion  of  these  procedures,  eacli  will  be  considered  separately. 

Cholera  Vaccination 

The  I Aijent.  The  choleia  vaccine  procured  for  use  in  military 
personnel  was  prepaml  by  commercial  manufactui’ers  in  accordance  with  the 
re<‘ommendations  and  re(iuirements  of  the  National  Institutes  of  Health,  I  nited 
States  Public  Health  Service/''  The  orjrani.sm  strains  chosen  for  the  vaccine 
were  Inaba  and  Ojrawa  strains  which  were  aji^rlutinable,  smooth,  motile,  pre¬ 
sented  charactei  istic  biochemical  activities,  and  were  ajjparently  fully  virulent 
and  antijrenic.  A  larjre  numlierof  freshly  isolated  strains  obtained  from  India 
wert  studied  both  at  the  Army  Medical  School  and  at  the  National  Institutes  of 
Health  and  those  chosen  for  inclusi*)n  in  the  vaccine  were  considered  to  be  the 

Miinifi’s  ,)f  riinfficnif  mi  imniunlratlnn  airiiiiisl  Iy|ilnis  fi'ViT.  rlmtma.  aiul  placue  rallml  by 
NUC  Siibrmniiiil 'fi*  on  Tnipical  I iisi*iisi*s.  22  Oft  41.  IIO:  720. ,*t  Typhus. 

■"  I.tr  .SO  to  TAO.  l.'i  Xov  41,  sub:  Iiiiniiinizntiou  iiBaliist  typhus,  cholora.  and  plaBUo.  HU: 
720. ;t  I’lat:>o'. 

"Mil  Mmno  for  tilo.  2o  Fob  42.  .-iib :  •'onfori'iuv  ri'itnnliiic  cbobTa  varriiii-  bold  at  tbo  .\rm.v 
ModliMl  Sobnol.  IIO:  720.;{.  (2i  I.tr.  Or.  .\I.  V,  ,  Viitl  lust  of  Hoaltb,  to  l.t  Col  .\.  IV  Lon»r. 

.S(;o,  4  .Xjir  44,  HO:  720,.'l  Cbolorn. 
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best  obtainable  for  vaccine  production.  The  finished  vaccine  consisted  of  a 
suspension  of  phenol-killed  cholera  vibrios  containinji  8  billion  organisms  per 
cubic  centimeter  of  the  vaccine. 

Mf'thoda  and  Reqidrements.  The  method  prescribed  for  the  administra¬ 
tion  ot  cholera  vaccine  was  first  presented  in  (’ircular  Letter  3,  Office  of  The 
Surgeon  (xeneral,  1942,  previously  referred  to,  and  was  republished  subsequently 
in  Circular  Letter  162,  Office  of  The  Surgeon  General,  1942,  and  TB  MED  114, 
1944.  The  initial  vaccination  consisted  of  two  subcutaneous  injec-tions  of  0.5 
cc.  and  1  cc.  respectively  at  7-  to  10-day  intervals.  Stimulating  doses  of  1  cc. 
each  at  intervals  of  4  to  6  months  were  recommended  in  the  presence  of  serious 
danger  of  infection.  This  procedure  as  originally  adopted  was  continued 
without  change  throughout  the  war. 

Gholera  vaccination  was  required  for  ti’oops  who  were  stationed  in  or 
traveling  to  areas  where  danger  from  cholera  was  considered  to  e.xist.  The 
requirements  as  stated  in  the  original  War  Department  directive  of  6  January 
1942  were  as  follows:  “All  military  personnel  stationed  in  or  traveling  through 
Asia  or  other  i-egions  where  cholera  is  known  to  be  present  in  endemic  or  epi¬ 
demic  form  will  be  immunized  with  cholera  vaccine  as  prescribed  by  The  Sur¬ 
geon  General.”  The  vaccine  Avas  administered  in  this  country  only  after  re¬ 
ceipt  of  ordere  directing  travel  to  one  or  another  of  the  areas  concerned.  It  was 
fully  realized  that  such  immunity  as  did  accrue  from  cholera  vaccination  was 
in  all  likelihood  incomplete  and  probably  of  short  duration.  It  was  therefore 
emphasized  that  this  procedure  should  not  in  any  'vay  serve  as  a  substitute  for 
sanitary  or  other  measures  for  prevention  and  control  of  the  disease. 

The  official  War  Department  requirements  for  this  procedure  are  found  in 
Appendix  B.  During  certain  periods  of  the  war,  cholera  vaccination  was  re¬ 
quired  for  travel  to  areas  where  in  fact  no  cholera  existed.  This  was  made 
necessary  on  administrative  grounds  in  view  of  the  uncertainty  of  the  actual 
destination  of  certain  troop  contingents  in  some  instances,  and  because  of  the 
difficultv  in  accomplishing  the  vaccination  in  an  active  theater  as  a  last  minute 
procedure  prior  to  an  operational  move.  In  a  similar  manner  and  for  much 
the  same  reasons,  cholera  vaccination  was  required  for  all  operational  Army  Air 
Force  personnel  including  those  assigned  to  the  Air  Transport  Command. 
While  this  policy  undoubtedly  resulted  in  the  vaccination  of  individuals  for 
whom  no  danger  of  exposure  ever  existed,  it  was  the  only  practicable  method 
of  accomplishing  the  protection  of  all  of  those  for  whom  it  w^as  considered 
necessary. 

Effectiveness.  While  there  had  been  little  experience  in  the  Army  with 
cholera  vaccination  prior  to  World  War  II,  this  procedure  had  been  practiced 
for  many  yeai-s  in  those  areas  Avhere  cholera  is  more  or  less  a  constant  threat. 
First  among  these  areas  were  India,  China,  and  the  Malay  8(tates.  The  results 
of  vaccination,  however,  were  never  clear-cut  and  had  not  clearly  demonstrated 
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th(‘  vuliu*  of  tile  priKedme.  Stioii*.',  in  reviowiiii/  this  pust  experieiue.  states 
that  "Wliile  pi()pli\ iaet ie  iiiiK-ulat ion  in  ehoieia  lias  lu'en  very  widely  employed 
for  many  years  no  delinite  unanimity  of  opinion  exists  in  le^ai'd  to  its  value 
durinjjr  an  e|)idemie  thoufxh  in  jreneral  the  repoits  have  he**u  favorable  rejrard- 
iuj;  its  use." '■* 

An  analysis  of  larjie  scale  experieiue  with  cholera  vaccine  was  jneseuted 
in  a  study  of  a  cholera  epidemic  in  the  Province  of  Madras.  India,  in  lt*4“J  ami 
PU;}.'"'  In  this  e[)idemic,  the  study  of  two  iar^e  poups.  one  vaccinated,  the 
other  unvaccinated.;  revealed  that  the  incidence  was  10. <!  times  more  in  tiie 
nnvaccinated  than  in  the  “protecteil"  jrronp.  P'roin  this  and  other  snpportinjr 
data,  the  authors  ilrew  the  conclusion  that  ‘  .  .  .  theie  is  definite  proof  that 
the  protected  persons  are  io  to  14  times  less  snst'eptible  to  o.'ttin^  cholera  than 
the  uninocnlated  peisons  in  the  community."  It  was  the  feeliiiir  of  the  antliors 
of  this  report  that  the  protection  affonled  from  vaccination  tieisisted  from  to 
12  months. 

The  validity  of  these  conclusions  can  neither  be  confirmed  nor  'efuted  by 
the  espeiience  with  cholera  amonfi  American  troops  ilurin;;  the  war.  'I'he 
fact  remains,  however,  that  the  (Kcnrrence  of  cholera  amon<r  these  troops  was 
nejxliiiible.  The  disease  was  pre.sent  in  epidemic  oi‘  semiepidemic  form  in  a 
numlHM'  of  areas  in  which  tianips  were  statiimed.  These  it  eluded  China.  r.'idia, 
and  Burma.  'I'he  only  cases  in  American  military  personnel  occurred  in  ('hiua 
in  the  summer  of  U)4r>  when  (leases  and  1  death  were  reported  from  the  luaufr- 
shan  area,  and  7  cases  and  1  death  from  ('hihehiaufr.’"'  'Fhe  source  of  the 
infK'tions  in  the  Lianjrshan  ^roup  was  considered  to  have  been  baked  fronds 
secured  from  a  hKul  bakery.  'Fhe  cases  at  ('hihchianfr  were  believed  to  liave 
resulted  from  the  drinkiiifr  of  contaminated  water.  All  of  those  developiiifr 
cholera  at  Liaiifrshan  had  l)een  vaccinated  in  Aufrust  194.4  with  American 
vaccine  ( just  over  2  years  before  the  onset  of  illne.ss) .  Information  concernin<r 
subsequent  or  stimulatinfr  dost*s  was  not  comjilete.  However,  it  was  determined 
that  r>  of  the  (i  individuals  involved  had  received  a  stimulatinfr  dose  of  ('hinese 
vaccine  in  April  and  .May  1944.  Five  of  the  frroup  also  received  stimulatinfr 
doses  of  ('hinese  vaccine  in  October  1944  and  the  sixt’ii  was  sriven  a  dose  of 
.Vmerican  vaccine  in  September  1944.  In  .Vpi  il  1945,  five  of  the  individuals 
concerned  received  .Vmerican  vaccine  and  the  remainiiifr  person  was  given  a 
booster  dose  of  (’hinese  vaccine  in  May  of  the  same  year.  Two  leceived  stimu¬ 
latinfr  doses  as  late  as  duly  1945.  This  frroup  then  appeared  to  have  lieen 


S4 rttnjr.  K,  1*.  :  Sritt's  Prevention  ami  Treatment  of  Tropiral  Dlseasej*.  Pliilatlelphla, 
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reasonably  well  vaeeinioed  althou^^li  the  exact  nature  of  the  ('hinese  vaccine 
used  was  not  known. 

Information  on  tlie  orijjinal  iinnmnizations  on  the  puiients  at  ('liihchiantr 
was  not  obtained  hut  all  seven  of  the  individuals  had  received  a  stimulating 
dose  of  vaccine  as  late  as  April  and  July  lh4a.  the  one  man  vaccinated  in  April 
having  received  Indian  vaccimc.  'Fliese  few  ca.ses  of  cimlera  in  American  j)er- 
sonnel  in  (diina  occurred  at  a  time  when  tiiero  was  a  sharp  outbreak  among 
the  (dtinese  in  the  ('hungking  area.  Stringent  precautiomirv  measures  v  ere 
applied  to  safeguard  <^he  troops  in  that  area  from  contaminated  food  and  water. 
The  relative  etl'ects  of  this  procedure  ami  of  vaccination  for  the  prevention  of 
the  disea.'^e  in  American  personnel  could  not  be  determir.ed.  It  was  necessary 
to  assume  that  the  result  obtained  accrue<l  from  a  summation  of  ail  the  pro¬ 
tective  measures  applied  and  rliat  uiider  similar  circumstances,  none  of  these 
measures  may  be  omitted  with  safety. 

No  ca.ses  of  cholera  occurred  in  military  personnel  in  the  India -Burma 
theater  although  a  sharp  epidemic  was  experienceil  in  the  civilian  jiopulation 
of  Calcutta  early  in  1045.''"  Some  evidence  of  the  erticaiw  of  vaccination  in  the 
prevention  of  tJie  disease  in  this  situation  was  derived  from  the  fact  that 
cholera  did  occur  in.  approximately  50  British  and  Indian  troops  in  the  area  at 
that  time  ’•  It  was  the  practice  of  the  British  in  this  area  to  vaccinate  only 
after  the  epidemic  started,  rather  than  to  practice  immunization  before  hand  as 
was  done  for  American  {personnel.  The  risk  to  which,  the  British  and  American 
troops  were  e.xposed  would  aiipear  to  have  lieen  comparable  although  American 
sanitation  may  have  been  sipierior.  As  with  experience  in  (''hina.  the  only 
conclusion  that  could  be  drawn  was  that  troops  could  be  protected  from  cholera 
by  the  application  of  all  tiie  available  preventive  measures  including  vaccination. 

Reaetion.'<.  Almost  no  reports  were  received  of  untoward  reactions  fol¬ 
lowing  cholera  vaccination.  The  vaccine  used  aiipeared  to  have  been  essentially 
free  from  reaction  producing  substances. 

Plague  Vaccination 

The  Imimtniziug  Agent.  The  plague  vaccine  secured  for  use  in  the  Army 
was  conunerciaily  prepared  in  a'-cordance  with  National  Institute  of  Health 
requirements  and  standards.''’^  The  first  procured  (ap])ro.ximately  100,00(1  cc.) 
was  prepared  from  avirulent  stock  culture  strains.  The  remainder  of  the  ma¬ 
terial  obtained  was  made  from  virulent  plague  bacilli.  The  original  virulent 
strains  used  were  the  Ureka  strain  isolated  from  a  human  case  of  plague  in 
1941  and  FH251  isolated  from  infected  fleas  in  1941.’"^  These  strains  were 
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replaced  in  the  latter  part  of  1942  by  a  virulent  Indian  strain  (  No.  '.VM,  HoojH*r 
Foundat  ion,  I’niversity  of  (’alifornia).''^  'Fhe  finished  vaccine  -.vas  a  suspension 
of  forinalin-killetl  phif^ue  bacilli  containinfr  *2,00!)  million  or<ranisins  per  cubic 
centimeter. 

Methods  and  /i*ef/niee>ne>,f.s.  Instructions  for  tlie  use  of  plaoiie  vaccine  were 
first  published  in  (hrcular  Letter  .‘h  Office  of  'i'he  Sui  <reon  (leneral,  14  .lannary 
1942,  and  subseipiently  in  (^ircnlar  Letter  l(i2.  Office  of  Tl.e  Snr;reon  (leneral, 
28  November  1942.  and  ’FH  MKl)  114.  Inifial  vaccination  was  accomplished  by 
the  subcutaneous  administration  of  2  doses  of  vaccine,  O.o  cc.  and  1  cc.  each,  at 
intervals  of  7  to  10  days.  Sid)seqnent  doses  of  1  «•<■.  each  wei  e  to  be  admini.stered 
when  stimulation  of  immunity  was  considered  necessary.  I'nder  serious  threat 
of  e.xposure  to  plague  infection,  it  was  recommended  that  such  doses  be  driven 
as  frequently  as  every  4  to  (i  month.s. 

Ih'.sic  War  Department  policy  for  plague  vaccination  requirements  con¬ 
templated  administration  of  the  vaccine  to  troojis  in  areas  where  and  wlien 
special  dan/xer  from  the  disease  was  found  to  e.xist.  'I’hus  vaccination  was  not 
to  be  accomplished  piior  to  embarkation  for  overseas  but  rather  supplies  of 
the  vact'ine  were  furnished  to  the  theatei's  for  use  as  indicated.'"*  This  policy 
was  adhered  to  throufxhout  the  war  with  but  twoe.xi-eptions. 

In  view  of  the  endemicity  of  plajjue  in  the  Azores  and  in  accordance  with 
the  recommendation  made  by  the  Sur<reon  of  the  British  Base  at  Laurens,  those 
ordered  to  permanent  duty  iu  the  Azores  were  vaccinated  jirioi'  to  departure. 

The  second  exception  was  made  in  connection  with  troops  deparfinjj  for 
duty  in  the  western  part  of  the  Pacific  Dcean  Areas.  .\t  the  request  of  theater 
officials,  personnel  ordered  to  duty  in  those  areas  were  jxiven  plafrue  vaccine 
prior  to  embarkation  durin<x  j)art  of  the  year  1945."’'  This  ])ractice  was  discon¬ 
tinued.  however,  shortly  after  the  termination  of  hostilities."’* 

Effect/ renoss.  The  effectiveness  of  ])lafrne  vaccination  as  practiceil  for 
American  troops  was  not  determined.  No  i-ases  of  plajxue  were  reported  but 
neither  was  there  indication  that  actual  exposure  occune<l.  The  disease  was 
pre.sent,  however,  in  areas  where  American  foi’ces  were  stationed.  These  in¬ 
cluded  the  Azores  where  the  disease  sinouhlers  in  low  endemic  proportions.  New 
(’’aledonia  where  two  cases  were  reported  in  1942,  the  Suez  Area  iu  Kgypt  where 
there  was  a  brisk  outbreak  in  late  1948  and  early  1944,  and  the  Dakar-Mar- 
rakec.*  area  where  a  moderate  epidemic  occurred  in  1948  and  1944.  Plafxue 
w’as  also  present  in  China  and  India  in  areas  where  American  troops  wen 

nf  Coiifi’ri'iicp  on  Vlanno  l*rovrnOi>n  nii*l  TlnTiipy,  Divi.'ilon  of  Modlrnl  Soitnu’os.  NRC. 
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stationed.  (See  chapter  on  plague  and  plague  control  in  another  volume  in 
this  series.) 

Vaccination  of  Amerit'an  troops  was  practiced  in  all  these  areas  in  addition 
to  rodent  and  flea  abatement  pnjgrams  and  general  protective  measures.  Credit 
for  the  protection  of  American  pei-sonnel  against  plague  must  of  necessity  be 
given  to  all  of  the  procedures  applied.  The  true  value  of  plague  vaccination 
alone  could  not  be  determined  from  the  situations  encountered  and  the  experi¬ 
ences  obtained. 

Reaetio-uft.  Reactions  reported  in  connection  with  the  administration  of 
plague  vaccine  were  minimal  and  no  difficulties  developed  fi  ^m  this  asjject  of 
the  use  of  plague  vaccine  of  the  type  applied  in  the  Army  during  the  war. 

Typhus  Vaccination 

The  Immunizing  Agent.  The  first  typhus  vaccine  recommended  for  use 
by  the  Army  was  the  Cox  vaccine.  This  consisted  of  a  2-percent  formalinized 
yolk-sac  suspension  of  louse-borne  epidemic  typhus  rickettsiae,  Breinl  strain. 
The  rickettsiae  were  cultivated  in  the  yolk  sac  of  fertile  hens'  eggs  and  extracted 
by  centrifugation  and  then  washed.'®®  As  w'ith  all  other  biologic  agents 
obtained  commercially,  acceptance  for  use  in  the  Army  was  based  on  conform¬ 
ance  with  the  minimum  requirements  of  the  National  Institute  of  Health. 

When  the  use  of  typhus  vaccine  was  first  contemplated  it  was  being  pro¬ 
duced  by  only  one  commercial  manufacturer  and  some  time  was  required  before 
large  quantities  of  the  agent  could  be  made  available.  The  supply  situation 
was  further  clouded  by  the  fact  that  sufficient  funds  were  not  available  to  pur¬ 
chase  the  quantities  which  would  be  needed  soon  after  the  procedure  was  offi¬ 
cially  adopted.""  During  the  period  between  the  official  adoption  of  typhus 
vaccination  and  the  time  adequate  procurement  from  commercial  sources  was 
effected,  considerable  amounts  of  the  vaccine  were  furnished  by  the  laboratories 
of  the  ITnited  States  Public  Health  Service."'  By  March  1942,  however,  a 
number  of  commercial  laboratories  had  accepted  contracts  for  the  production 
and  supply  of  typhus  vaccine  and  some  239,000  vials  had  been  placed  on  order 
for  delivery  within  the  subsequent  6  months."® 

The  use  of  typhus  vaccine  for  the  protection  of  military  personnel  served 
as  a  stimulus  to  investigations  aimed  at  improvement  in  the  qualitj'  and  effec¬ 
tiveness  of  this  agent.  Those  most  actively  engaged  in  this  work  were  investi- 
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gtitors  at  the  National  Institute  of  Health,  the  ('onnau^ht  LahoratorieH  of 
Toronto,  ('anada,  ami  the  Army  Medical  School."' 

It  was  early  recognized  that  the  oripnal  ('o.\  vaccine  was  deticient  in 
antijren  content.  In  December  1J>41,  the  workers  at  the  (’onnaught  Laboratories 
ill  Toronto  demonstrated  the  ether  method  of  e.xtracting  rickettsiae  from  yolk- 
sac  suspensions.  The  vaccine  recommende<l  consisted  of  an  ether  extraction 
of  the  yolk-sac  suspension  followed  by  centrifugation  and  resuspensioii  of  the 
rickettsiae.  Following  this  tlie  Army  Medical  ,School  initiated  an  experiment 
to  compare  the  various  tvplius  vaccines  then  available  and  sus<‘eptibility  of 
being  used  by  the  Army.  They  consisteii  of  the  ('ox  vaccine  described  almve, 
the  ether  extracted  yolk-sac  vaccine  of  the  ('onmnight  LalK)ratories,  the  French 
epidemic  mouse-lung  vaccine  and  the  Mexican  murine  rat-lung  vaccine.  I'he 
results  of  these  experiments  showed  the  ('ox  vaccine  and  the  Mexican  murim' 
rat-lung  vaccine  did  not  adetpiatcly  protect  guinea  pigs  against  epidemic  type 
of  rickettsiae.  The  other  two  vaccines,  however,  did  aj)pear  to  afford  gcxx! 
protection.  A  soluble  antigen  obtained  from  ether  extracted  yolk-sac  suspen¬ 
sion  was  demonstrated  independently  and  at  approximately  the  same  time  by 
two  of  the  research  laboratories  (Army  Meclical  School  '"and  National  Institute 
of  Health)."®  A  vaccine  containing  a  greater  concentration  of  rickettsiae  and 
soluble  antigen  was  ])repared  ami  tested  in  man  and  guinea  ))igs.  This  new 
method  of  processing  eliminated  centrifugation  which  in  turn  eliminated  ♦^he 
loss  of  antigen  in  the  form  of  minute  rickettsiae  and  in  the  form  of  soluble 
antigenic  material.  On  ‘in  May  1942,  at  a  conference  called  by  the  Sul)oom- 
mittee  on  Tropical  Diseases  of  the  National  Research  ('ouncil,  it  was  agreed 
that  ‘‘Typhus  vaccine  should  contain  both  the  soluble  antigen  heretofore  dis¬ 
carded  and  all  of  the  available  rickettsiae  bodies,*'  and  that  the  “ether  extraction 
method  without  centrifugation  is  at  present  the  best  method  of  preparation  of 
vaccine.  .  .  ."  ""  On  2(5  August  it  was  recommen.ded  that  the  Army,  Navy, 
and  Public  Health  Service  iise  a  typhus  vaccine  made  from  10-percent  yolk-sac 
suspension  including  the  so-called  soluble  antigen  formalin  killed  and  prepared 
by  ether  extraction."* 

Hy  Sej)tember  1942,  all  manufacturers  of  typhus  vaccine  for  Army  use  had 
been  instructed  by  the  National  Institute,  of  Health  to  prepare  this  new  type 
agent."*  However,  in  order  to  avoid  a  break  in  the  supply,  the  new  material 

"*  ( 1 )  Mt'iiio.  Col  J.  S.  StninionH  to  SO.  2(1  I)oi-  41.  siih  ;  Koport  on  fi>nfpren<‘i*  on  t.vphim  vncolnp 
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was  broug'ht  in  jn'a-dnaliy  and  a  number  of  months  passed  befoii  all  the  vaecine 
procured  for  Army  use  was  beinjr  made  by  the  improved  methods.  By  late 
March  1943,  however,  sufficient  supplies  of  this  improveil  afrent  had  been  pro- 
cureti  to  allow  the  discontinuance  of  distribution  of  the  “old”  or  original  type 
of  material.*^* 

With  the  increase  in  experience  in  protluction  and  testing  of  the  vaccine, 
it  was  possible  to  improve  itr-  quality  still  further.  Such  improvement  vvas 
exemplified  in  May  1943  when  the  National  Institute  of  Health  increased  the 
stringency  of  the  antigenicity  requirements  which  the  vaccine  was  recpiired  to 
meet  before  it  could  be  released  for  distribution.’^  As  a  result  of  the  efforts 
directed  toward  the  preparation  of  an  effective  typhus  vaccine  and  the  continued 
supervision  and  control  over  its  production  by  the  Biologies  Control  Division, 
National  Institute  of  Health,  it  was  considered  that  this  agent  as  supplied  for 
the  use  in  Americar  troops  was  the  most  effective  obtainable  and  certainly  su¬ 
perior  to  any  previously  produced. 

Methods  and  Requirem-ents.  The  methods  of  use  of  typhus  vaccine  were 
first  prescribed  in  Circular  Letter  3,  Office  of  The  Surgeon  General,  14  Janviary 
1942.  The  initial  vaccination  consisted  of  three  1  cc.  doses  administered  sub¬ 
cutaneously  at  intervals  of  7  to  10  days  between  doses.  It  was  recommended 
that  stimulating  doses  of  1  cc.  each  be  administered  in  a  similar  fashion  at  4  to 
(5  months  intervals  in  the  presence  of  serious  danger  from  infection. 

This  method  of  administration  of  vaccine  was  followed  until  September 
1944  when  in  accordance  with  the  recommendation  made  by  a  National  Research 
(^ouncil  conference  group,  the  basic  inununization  was  limited  to  two  1  cc.  in¬ 
jections  of  the  vaccine.’-’-  Instructions  concerning  this  new  method  as  well  as 
the  recommendation  that  stimulating  doses  be  administered  on  a  seasonal  basis 
ratlier  than  at  certain  time  intervals  were  published  in  TB  MED  114.  November 
1944.  No  other  clianges  in  the  methods  of  administering  typhus  vaccine  were 
effected. 

The  ailministrative  requirements  for  typhus  vaccination  as  they  obtained 
<it  various  periods  throughout  the  war  are  shown  in  Appendix  (^.  The  basic 
policy  contemplated  the  jirotection  of  those  troops  likely  to  be  exposed  to 
disease.  Vaccination  of  the  entire  Army  against  typhus  was  not  done.  At  the 
end  of  the  war,  typhus  vaccination  was  a  requirement  for  travel  to,  or  station 
in.  virtuallv  all  overseas  theater  bases.  Tliis  was  necessary  both  because  of  the 
wide  distribution  of  typhus  throughout  the  world  and  because  troops  ordered  to 
certain  typhus-free  areas  were  subject  to  movement  to  typhus  areas  on  short 
notice.  Since  it  was  considered  that  the  protection  afforded  from  vaccination 

”»VIpnio.  Cbipf  EpiilfmloloKj  nriiiuh  SOO  for  Olr  Supply  Serv  SOO.  23  Mar  4.3,  sul)  :  Typhus 
vacoine  HI'* :  720. .S. 
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’ll  Minutes,  NKC  Ci  nferenre  on  Typhus.  22  Jun  14.  H'D :  720.3.  (2)  Ltr.  TAG  to 

POEs,  CO*  POEs,  CofTruns,  8  Sep  44,  sub  :  Inoculation  for  typhus  fever,  AG  :  720.3 


322 


PKRSOXAL  HEALTH  MEASI  RES  AND  IMMIMZATIDN 


was  considerably  augmented  by  stimulation  some  months  after  the  initial  vac¬ 
cination  the  value  to  such  individuals  was  actually  increased  by  having  received 
the  first  doses  of  vaccine  some  time  before  actual  danger  from  exposure  occurred. 

Effectivenens.  As  indicated,  vaccination  was  practice<l  for  all  troops  sub¬ 
jected  to  possible  exposure  to  epidemic  typhus  fever.  However,  the  preven¬ 
tion  of  typhus,  like  that  of  a  number  of  other  infectious  diseases,  was  based 
not  on  vaccination  alone  but  on  the  application  of  other  protective  prcx’edures  as 
well.  First  among  there  wei'e  the  facilities,  materials,  and  instructions  pro¬ 
vided  for  the  prevention  of  louse  infestation  of  tr(x>ps  and  the  performance 
of  rapid  and  sure  disinfestation  should  lousiness  <x-cur.  The  degree  of  louse 
infestation  of  American  personnel  was  very  low.  For  example  in  the  European 
theater  in  December  1944,  it  was  determined  that  only  9.5  percent  of  1,800  trcmp 
units  had  experienced  lousiness  among  their  personnel,  there  being  less  than  25 
individuals  infested.'®  The  objective  of  the  typhus  pi-evention  and  control 
measures  applied  in  the  Army  was  the  provision  of  the  greatest  degree  of  pro¬ 
tection  obtainable  and  not  the  determination  of  the  comparative  efficacy  of  the 
various  procedures  used.  This  objective  was  realized  in  the  occurrence  of  less 
than  100  cases  of  epidemic  typhus  among  Army  peisonnel  (see  discussion  on 
typhus  fever  in  another  volume  in  this  series).  Twenty-eight  cases  were  re- 
|)oi'ted  from  the  European  Theater  of  Operations,  19  from  Africa  and  the 
Middle  East,  and  17  from  the  Mediterranean  theater.  In  all  of  these  areas, 
typhus  fever  was  prevalent  among  civilians  at  one  time  or  another  during  the 
(K'cupation  by  American  troops  and  the  opimrtunities  for  exposure  were  un¬ 
doubtedly  numerous. 

While  the  exact  role  played  by  vaccination  in  the  prevention  of  typhus 
among  troops  could  not  be  clearly  defined,  it  was  generally  accepted  that  this 
measure  was  an  effective  one.  Such  cases  of  typhus  as  did  occur  among  vacci¬ 
nated  individuals  were  apparently  considerably  milder  than  those  experienced 
by  unvaccinated  individuals  in  the  same  area.  This  fact  was  first  noted  in 
North  Africa  in  1943  where  about  a  dozen  cases  of  the  disease,  all  of  which 
were  mild,  occurred  among  Americans  who  were  vaccinated.  Unvaccinated 
British  troops  on  the  other  hand  experienced  about  three  times  as  many  cases, 
one-third  of  which  ended  fatally.*®  It  was  also  the  experience  that  when  vac¬ 
cinated  laboratory  workers  contracted  typhus  the  disease  was  modified  con¬ 
siderably  from  that  experienced  under  similar  situations  before  specific 
protection  was  afforded  by  the  type  of  vaccine  used  in  the  United  States  Army. 
In  summarizing  the  efficacy  of  typhus  vaccine,  it  was  agreed  by  those  present 
at  the  National  Research-  Council  conference  on  typhus,  held  in  June  1944,  that 
“The  evidence  is  all  in  favor  of  the  opinion  that  while  vaccination  against 
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epidenuc  louse-borne  typhus  fever  does  not  always  prevent  infection,  it  causes 
the  disease  to  l)e  mild  and  appears  thus  far  to  prevent  death  from  typhus." 
The  experience  subsequent  to  this  meetiiifr  otfered  no  evidence  other  than  in 
corroboration  of  this  opinion.  By  the  end  of  the  war,  no  reports  of  deaths  from 
epidemic  typhus  fever  in  vaccinated  Army  pei-soimel  had  been  received  in  the 
Office  of  The  Surgeon  General. 

Reactions.  Untoward  reactions  to  typhus  vaccine  were  not  significant 
either  in  number  or  severity  and  presented  no  interference  with  the  vaccination 
program.*^  Reports  were  received  early  in  1943  of  reactions  occurring  im¬ 
mediately  after  injection  of  the  vaccine  and  characterized  by  intense  pain  and 
burning.  On  investigation,  these  symptoms  were  detei-mined  to  be  the  result 
of  excess  residual  formalin  in  certain  lots  of  vaccine.  Following  the  discon¬ 
tinuation  of  use  of  these  particular  lots,  no  further  reports  of  reactions  of  this 
type  were  received. 

With  the  extensive  use  of  vaccines  produced  in  eggs,  there  arose  the  possi¬ 
bility  of  the  occurrence  of  reactions  of  sensitivity  to  these  agents.  Such 
reactions,  however,  did  not  materialize  in  any  appreciable  number.  From  the 
few  reports  of  reactions  of  allergic  nature  following  typhus  vaccination,  it  was 
shown,  howev'er,  that  this  vaccine  was  capable  of  precipitating  such  a  response. 
This  was  not  entirely  unexpected  since  it  was  known  that  approximately  10 
percent  of  the  typhus  vaccine  protein  nitrogen  was  attributable  to  ovalbumen.’®* 
Such  allergic  reactions  as  did  occur  appeared  for  the  most  part  to  have  been  on  a 
basis  of  the  presence  of  sensitivity  to  egg  protein  before  the  vaccination  rather 
than  the  development  of  this  sensitivity  through  the  administration  of  vaccine 
containing  the  allergen.  Two  fatal  anaphylactic  reactions  following  the  ad¬ 
ministration  of  typhus  vaccine  were  reported.  In  both  instances,  investigation 
revealed  the  preexistence  of  a  sensitivity  to  egg  which  was  not  detected  prior 
to  the  injection  of  the  vaccine.  These  occurrences  led  to  the  adoption  of  routine 
questioning  of  personnel  who  were  to  receive  vaccines  produced  in  eggs.  A 
question  usually  used  was  “Do  you  eat  eggs  or  chicken  ?*’  A  negative  answer 
required  further  study  to  determine  the  presence  or  absence  of  sensitivity. 

INFLUENZA  VACCINATION 
Development  and  Adoption 

The  influenza  vaccine  adopted  by  the  Army  and  the  methods  for  its  use 
were  developed  through  the  activities  of  the  Commission  on  Influenza,  Board 
for  the  Investigation  and  Control  of  Influenza  and  Other  Epidemic  Diseases 
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ill  tlie  Aniiv  ( i:itorriiilt'<l  Army  K|:iiUMiU(il('^ii:il  Moai«i),  which  was  atlmin- 
istered  throujrh  the  Preventive  Medicine  Ser\  ice.  Office  of  The  Surgeon 
General. 

Influenza  vaccination  was  first  adoptetl  by  the  .\riny  in  the  autumn  of 
l!)4.‘h'“  At  tliat  time  tlie  prcK-edure  was  applied  in  certain  .Vrmy  Specialized 
Training  Program  units  in  the  Second,  Sixth,  Seventh  and  Ninth  Service 
(\)minands.  riiis  selective  vaccination  was  in  accordance  with  provisions  of 
AK  40-210,  and  was  accomplished  as  a  field  trial  of  the  pna-eilure.  Following 
the  successful  results  of  this  trial,  information  was  published  stating  that  in¬ 
fluenza  vaccine  had  been  approveil  for  the  Army  but  that  it  would  be  recom¬ 
mended  for  use  onlv  in  the  face  of  an  outbreak  or  threatened  outbi-eak  of  the 
disease.'™  It  was  also  pointed  out  that  at  that  time  the  supply  of  vaccine  was 
limited  and  that  large  quantities  would  noi  be  available  before  the  latter  part 
of  1944.  Hecause  of  this  limitation  of  supply,  the  material  that  was  available 
was  st(«‘kpiletl  in  a  central  depot  in  the  United  States  so  that  the  most  judicious 
use  could  be  made  of  it  .should  the  need  ari.se.'’" 

Some  relatively  smail-s<‘ale  influenza  vaccination  was  accomplished  in 
the  Army  in  the  late  spring  of  194a  but  it  was  not  until  September  of  that  year 
that  vaccination  of  large  numbers  of  military  jiersonnei  was  undertaken.  At 
that  time.  In  view  of  the  possibility  of  an  influenza  outbreak  during  the  coming 
winter,  vaccination  of  the  entire  Army  was  dim'ted."'  Hecause  of  the  si)ecial 
nature  of  the  procedure  it  was  not  adopted  as  routine  but  only  for  a  one-time 
application  to  be  accompli.shed,  for  personnel  already  in  the  .\rmy,  during  the 
months  of  October  and  Novembev  and  for  m'ruits  as  they  entered  the  .service, 
from  that  time  through  15  April  1&46.'*'' 

The  Immunizing  Agent 

The  vaccine  used  was  a  susj)ension  of  killed  (formalinized)  influenza 
virus  types  A  and  B  made  from  the  growth  of  the  virus  in  the  allantoic  fluid  of 
the  embryonated  chicken  egg.  The  vaccine  was  prepared  commercially  in 
accordance  with  the  minimum  retjuimnents  of  the  National  In.stitute  of  Health 
and  recommendations  i.ssue<l  by  the  Office  of  The  Surgeon  (leneral.’’’' 
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The  tyi^e  A  virus  coin[)onent  consisted  of  equal  quantities  of  the  PR8 
Strain  and  the  AVeiss  Strain  of  inHuenza  virus  A.  The  type  B  component  was 
made  up  entirely  of  the  Lee  Strain  of  virus  B. 

Methods  and  Requirements 

The  vaccine  was  administered  in  a  single  dose  of  1  cc.  given  subcutaneously. 
Because  the  virus  was  grown  in  eggs  it  was  emphasized  that  the  vaccine  should 
not  be  administered  to  individuals  hypersensitive  to  egg  protein.’®^ 

It  was  I'equired  that  all  Army  personnel  be  vaccinated  during  the  months 
of  October  and  November  1945.  Those  who  did  not  receive  the  vaccine  during 
those  periods  were  vaccinated  as  soon  thereafter  as  possible.  All  military 
personnel  embarking  for  overseas  travel  between  1  October  1945  and  15  April 
1946  were  required  to  have  received  influenza  vaccine  subsequent  to  1  October 
1945.  No  repetition  of  the  vaccination  was  required  although  a  booster  dose  of 
1  cc.  ..fter  an  interval  of  approximately  80  days  was  contemplated  if  the  situa¬ 
tion  warranted. 

Experience 

EffectivemuH.  The  results  of  the  1948  trials  of  influenza  vaccine  in  Army 
Specialized  Training  Program  units  were  considered  to  be  highly  successful  and 
have  been  amply  described  elsewhere.”®  These  trials  were  conducted  in  nine 
Army  Specialized  Training  Program  units  in  various  sections  of  the  country. 
The  timing  of  the  actual  vaccinations  was  most  fortunate  since,  in  most  in¬ 
stances,  it  was  accomplished  approximately  2  weeks  before  the  outbreak  of  the 
1943-44  epidemic  of  influenza  type  A.  Over  12,000  individuals  were  included 
in  the  studies.  This  number  was  almost  equally  divided  into  a  vaccinated 
group  and  a  control  group.  The  aggregate  results  showed  the  occurrence  of 
approximately  3.5  cases  among  the  controls  for  each  case  in  the  vaccinated 
group.  The  evidence  gathered  also  strongly  suggested  that  the  protection  from 
vaccination  developed  in  about  1  w^eek,  thus  indicating  the  probable  value  of 
the  vaccine  when  given  just  before  or  even  at  the  onset  of  an  epidemic.  As 
was  expected,  there  was  no  significant  difference  between  the  vaccinated  and  the 
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uiiviitvinatetl  ffrouf)  with  respect  to  the  (x-currence  of  the  so-ciille<l  coininon 
res|)iriitory  iiife<'tions  or  conuoon  cold. 

The  vaccination  of  all  military  personnel  in  the  autumn  of  ll>4r>  was  also 
timely  in  that  an  outbreak  of  mild  influenza  type  H  occurred  throughout  the 
country  during  the  month  of  Deoemlier  1945.’'*“  While  this  outbreak  actually 
touched  the  Army  very  lightly,  it  was  extremely  difficult  to  arrive  at  a  quan 
titative  estimation  of  the  part  played  by  immunization  in  tlie  prevention  of  the 
disease  among  troops.  ITnlikc  the  .-^itua(ion  in  1943-44,  there  were  no  unvacci¬ 
nated  control  groups  among  military  personnel  for  direct  comparison.  The 
only  comparisons  possible,  therefore,  were  with  other  Service  groups  who  were 
unvaccinated  and  with  the  civilian  population.  These  comparisons,  based  on 
the  relative  experience  of  these  groups  in  the  194J1-44  influenza  A  epidemic  as 
well  as  the  current  epidemic  of  influenza  H.  indicated  strongly  that  the  vaccina¬ 
tion  of  military  personnel  was  responsible  for  a  considerable  reduction  in 
numhidity  from  that  which  could  have  been  expected  had  this  measure  not  been 
applied.’”  The  degive  of  this  reduction  could  not  he  accurately  measured  for 
the  Army  as  a  whole  but  in  two  instances  where  direct  comparison  could  be 
made  between  small  groups  of  vaccinated  and  unvaccinated  persons,  the  total 
incidence  of  the  acute  respiratory  infections  among  the  vaccinated  as  compared 
to  that  in  the  unvaccinated  was  1.15  jiercent  to  peri'ent,  and  1.9  percent  to 
16.9  percent  respe<‘tively. 

From  all  the  evidence  available  from  the  1945  experience  it  was  concluded 
that  vaccination  played  a  significant  role  in  the  prevention  of  influenza  B  among 
military  personnel  in  the  United  States  during  the  epidemic  period. 

Reactions.  Experience  gathered  during  the  trials  of  influenza  vaccination 
in  1943  indicated  the  occurrence  of  systemic  reactions  following  administration 
of  the  vaccine  in  16  to  20  jiercent  of  those  vaccinated.  These  reactions  were 
characterized  by  generalized  aching,  chilliness,  malaise,  and  mild  fever.  Only 
a  small  proportion  of  those  experiencing  reactions  of  this  type  required  hospi¬ 
talization.'®*  There  were  no  anaphylactic  reactions  encountered  in  the  groups 
studied  at  the  time  although  there  were  reports  of  two  iiistances  of  cutaneous 
eruption  following  vaccination. 

Specific  reports  of  reactions  encountered  following  administration  of  the 
vaccine  in  1945  were  not  required.  However,  some  reports  were  forwarded  to 
the  Office  of  The  Surgeon  General  in  accordance  with  the  general  instructions 
regarding  the  reporting  of  reactions  of  unusual  severity  or  number.’-'”'  The.se 
reports  showed  considerable  variation  in  the  occurrence  of  reactions.  Some 
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organizations  reported  as  few  as  7  {lercent  generalized  reactions  while  others 
indicated  that  as  many  as  85  percent  of  those  receiving  the  vaccine  experienced 
generalized  reactions  of  varying  degrees  of  severity.  The  most  common  inci¬ 
dence  was  considered  to  be  between  25  and  .''O  percent.  Tluse  reactions  were 
characterized  in  general  by  fatigue,  aching  muscles,  headache,  chilliness  or 
slight  actual  chills,  and  fever.  The  onset  was  usually  within  8  to  10  hours 
after  vaccination.  Only  a  small  proportion  of  the  reactions  were  of  sufficient 
severity  to  require  hospital  care.  Local  reactions  consisting  of  burning  and 
stinging  of  the  arm  with  some  residual  soreness  and  stiffness  were  not 
uncommon. 

In  addition  to  the  local  and  generalized  reactions  referred  to  there  were 
reported  three  reactions  of  an  anaphylactic  nature.  Two  of  these  were  fatal. 
All  were  considered  to  have  been  allergic  responses  to  the  egg  component  of 
the  vaccine  in  individuals  previously  sensitized  to  egg  protein. 

JAPANESE  B  ENCEPHALITIS  VACCINATION 
Development  and  Adoption 

Large-scale  vaccination  of  human  beings  against  Japanese  B  encephalitis  was 
first  practiced  by  the  Russians,  but  vaccines  prepared  in  the  United  States  ac¬ 
cording  to  their  procedures  were  found  to  possess  little  or  no  immunogenic 
potency  on  assay  in  animals.  In  early  1943.  however,  a  mounse  brain  vaccine 
with  immunogenic  potency  measurable  in  animals  and  in  human  volunteei’s  was 
developed  in  this  country 

Action  was  initiated  in  September  1944  to  obtain  a  stock  of  this  vaccine 
and  to  sponsor  and  encourage  efforts  toward  the  improvement  of  this  agent.*^' 
Because  of  the  unique  nature  of  the  vaccine  and  the  difficulties  inherent  in  its 
preparation  only  limited  supplies  were  available  in  the  summer  of  1945.  Its 
use  was  officially  adopted  by  the  War  Department  in  July  1945,  however,  and 
vaccine  was  sent  to  Okinawa  as  it  became  available.'** 

The  Immunizing  Agent 

The  vaccine  adopted  consisted  of  a  10-percent  saline  suspension  of  virus- 
infected  mouse  brain,  the  virus  having  been  inactivated  by  formaldehyde.  The 
Nakayama  strain  of  Japanese  B  encephalitis  virus  was  used.'**  This  material 
was  procured  from  commercial  biologic  manufacturers  and  was  prepared  and 

SablD.  A.  B.,  and  others  ;  The  St.  Louis  and  .Tapanese  B  types  of  epidemic  encephalitis.  De¬ 
velopment  of  noninfective  vaccines  :  report  of  basic  data.  J.  A.  M.  A.  122  ;  477-486,  19  Jun  43. 

(1)  Minutes  of  Conference  on  Japanese  B  Rncephalitis  Vaccine.  SGO,  23  Sep  44.  HD;  720.3. 
(2)  Memo,  Chief  Prev  Med  Serv  SGO  for  SO,  7  Oct  44,  sub:  Japanese  B  encephalitis  vaccine.  HD; 
720.3. 

”*  ( 1 )  TB  MED  181,  Jul  1945.  (2t  Memo,  Dir  Epidemiology  Dlv  SGO  for  Chief  Supply  Se 

SGO.  13  .\UR  45,  sub:  .Japanese  B  encephalitis  vaccine.  HD;  720.3. 

See  footnotf  1 40. 
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t^steil  for  use  in  the  Armed  Forres  in  mvonhince  with  Niitional  Institute  of 
Health  Miniinuin  Requirements  for  this  ajrent.'^* 

Subsequently,  a  vaceine  prepareil  from  infected  embryonated  eggs  was 
developed  in  the  Pi  vision  of  Virus  and  Rickettsial  Piseasesof  the  Army  Medical 
School.'^'  'Phis  vaccine  consiste<I  of  a  2o-percent  suspension  of  virus  infected 
chick  embryo  tissue  inactivated  with  f«trmaldehyde.  None  of  this  material  was 
available  for  ttse  during  the  war.  It  was  Hrst  proiluced  in  large  quantities  by 
the  Army  Metlical  School  Laboratories  in  1946,  and  used  subsequently  in  Japan, 
Korea,  attd  Okinawa.'** 

Methods  and  Requirements 

The  method  of  tise  of  Japanese  H  vaccine  as  pre.scribed  in  TB  MED  181, 
July  1945,  was  the  “sulx'utaneous  inje«-tion  of  two  doses  of  2  cc.  each  with  an 
interval  (»f  3  days  between  doses.”  The  large  individual  doses  were  considered 
nece.ssary  in  view  of  the  apparent  low  antigi'nicity  of  the  material  and  the  short 
interval  was  considered  desirable  as  a  safeguard  against  reactions  due  to  the 
establishment  of  a  sensitive  state  following  the  Hrst  dose.  In  view  of  the  low 
order  of  neutralizing  antilKaly  response  among  the  vaccinated  on  Okinawa 
and  the  corroborating  evidence  obtained  in  the  Virus  and  Rickettsial  Disease 
Division  of  the  Army  Medical  School.'**  this  method  was  later  abandoned  and 
the  following  ju'tK'edure  adopted  for  use  in  the  preepidemic  vaccination  program 
on  Okinawa  and  Japan  in  the  summer  of  1946.  ‘‘Two  doses  of  1  cc.  each  mouse 
brain  vaccine  with  7  day  intervals  <‘onstitutes  basic  preepidemic  course  to  be 
followed  1  month  after  fii’st  injection  by  one  single  1  cc.  booster  dose  of  either 
mouse  brain  or  pi-eferably  chick  embryo  vaccine.  Booster  dose  may  be  given 
earlier  in  presence  of  threatened  epidemic.”  *** 

Administrative  re(purements  for  this  vaccination  were  limited  sharply  by 
the  geographic  distribution  and  the  seasonal  wcurrence  of  the  disease  and  in 
the  first  season  of  its  use  (1945)  by  the  limited  supply  of  vaccine.  Thus  the 
procedure  was  first  limited  to  ‘‘the  use  of  combat  troops  in  areas  where  adequate 
mosquito  control  cannot  be  accomplishe<l  and  not  to  be  (applied)  until  cases 
of  the  disease  have  occurred.”  This  requirement  es.sentially  limited  the  \ise 


NnU  Inst  of  Hoaltli  ‘'Minimum  R<M|Ulrpmont»  JnpBnoHP  H  RnrpphnntiH  Vacclno  for  I'bp  In 
•VrmiMl  Forcps."  S  Nov  44. 

Warren,  J.  :  vaceine  ntrnlnet  Japnneae  B  Kncp))lmlltlM  preparetl  from  chick  pmbryoB,  1045. 

HO:  720..‘1. 

"*  I.tr.  SO  to  CO  .\rm.v  Mcil  CIr.  21  .Ian  4*1.  aub  :  rrmliictlon  of  Japaneae  B  pncpphalltla  vaccine. 
Ill*  :  72(t.:t 

Kpt.  W.  MeP  Ilammon.  (’onsnltaot  to  SeeWar.  SO**,  snb  :  KpHiiIta  of  neutralization  testa  on 
sera  of  military  personnel  on  Okinawa  vaccinnle<l  by  .lapanese  B  mon.se  brain  vaccine,  1046.  IIP  : 
72l»..7. 

'**  Upt.  Chief  Plv  of  Virus  and  Klcketlslal  Plseases,  Vrmy  Med  School,  Mar  1046.  sub:  Japanese 
It  encephalitis  vaccine.  IIP:  720..‘1. 

'••Radio  Sl’MPR.  CO  .\SK  to  Cln*’  AFI'AC.  21*  Apr  4*1.  HP:  7‘Ji>  :t  .lap  B  Encephalitis. 

■■S’ See  footnote  14*2  (1).  p.  .‘I'27. 
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of  this  vaccine  to  certain  combat  troops  on  Okinawa  in  the  early  sninnjer  of 
1945.  This  policy  was  moditied  in  Aujrusi  1945  to  tlie  extent  that  the  vaccine 
was  authorized  for  all  troops  in  the  area  where  the  tlisease  was  occnrrin".  How¬ 
ever,  limitation  of  such  {jeneral  vaccination  was  necessary  because  of  inadequacy 
of  the  supply  of  vaccine.'*'  This  policy  was  still  further  modified  in  the  spring 
of  1946  to  allow  for  preepidemic  vaccination  of  those  troops  considered  to  be 
at  the  greatest  risk. 

Experience 

Effectivenesoi.  A  limited  vaccination  program  was  carried  on  in  Okinawa 
in  August  1945  in  the  face  of  an  epidemic  of  the  disease  beginning  among  na¬ 
tives  in  Jidy.  A  total  of  53,139  individuals  were  known  to  have  received  the 
full  coui’se  of  vaccine  and,  in  view  of  the  limitations  of  reporting,  it  was  con¬ 
sidered  that  several  thousand  more  may  have  been  vaccinated.'*-  It  was  agreed 
by  competent  observers  that  the  1945  experience  did  not  yield  information  from 
which  conclusions  concerning  the  efficacy  of  the  vaccine  could  be  drawn.  The 
bulk  of  the  vaccinations  were  accomplished  as  the  epidemic  was  on  the  wane. 
Of  the  38  reported  cases  of  encephalitis  among  military  peisonnel,  20  occurred 
before  any  troops  in  the  area  from  which  the  cases  originated  were  vaccinated. 
Twelve  cases  occurred  subsecpiently  in  nonvaccinated  persons  and  6  in  those 
who  had  received  the  vaccine.  The  fact  that  vaccination  in  Okinawa  did  not 
result  in  appreciable  response  in  neutralizing  antibody  titei-s  was  suggestive  of 
lack  of  protection  hot  t'  state  of  knowledge  concerning  the  .significance  of  such 
a  response  precludec  '  -oniplete  acceptance  of  this  finding  as  evidence  of  the 
immunogenic  failure  of  ti,j  vaccine.  As  previously  indicated,  there  was  suffi¬ 
cient  ojitimisrn  concerning  the  value  of  the  procedure  to  justify  its  use  during 
the  1946  encephalitis  season  in  Japan  and  the  Ryukyu  Islands,  particulax-ly 
Okinawa. 

Reactionii.  In  the  preliminary  studies  carried  out  by  the  members  of  the 
Neurotropic  Virus  Commission  some  1,000  persons  (nonmilitary)  were  vac¬ 
cinated  with  a  noninfective  mouse  brain  vaccine.'”  Approximately  500  of 
these  1-ec‘eived  Japanese  B  virus  vaccine,  the  other  500,  St.  Louis  virus  vaccine. 
The  majority  of  the  subjects  developed  transitory  local  reactions  at  the  site 
of  the  injection  consisting  of  erythema,  swelling,  itching,  and  in  some,  pain 
and  tenderness.  However,  these  were  not  considered  to  be  of  consequence. 
Between  8  and  9  percent  of  the  total  gi’oup  experienced  what  were  considered 
to  be  significant  untoward  reactions.  These  were  mild  in  all  but  one  instance. 


Kadio.  WI>  to  CinC  AFP.4C.  l.S  -\ug  45.  HI):  720.3  Jai>  B  Kncp|>haliti8  Vaccine. 

Med  Bull  20,  He]  Arm.v  SvC  I  (Okinawa).  6  Oct  45,  sub  :  Report  on  immunization  with  Japanese 
B  encephalitis  vaccine.  HI) :  720.3. 

Kpt,  Commission  on  Neurotropic  Virus  Diseases  S(J(),  24  Jun  43,  sub:  Prellmlnar.v  report  on 
the  vaccination  of  man  against  the  St.  Louts  and  Japanese  B  types  of  epidemic  encephalitis. 
HI):  720..3. 
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I’he  0(>iu{>laints  ui(*st  loimiKinly  t'Xpivs^t'd  weiv  tliosi*  of  heiitlarlie.  nausea,  weak¬ 
ness,  anti  tirowsiness.  Four  peistms  >eeeiviiijx  the  St.  lamis  eneeplialitis  vae- 
eine  experieneed  ffeneializetl  iii  tiearia.  The  one  severe  ivaetion  followed  ad- 
niinistratioit  of  the  ,St.  Louis  vae>  ine,  anti  its  onset  was  5  tlays  after  the  seeond 
dose.  'I'his  patient  develojaal  unniistakahle  si'rns  and  symptoms  of  encephali¬ 
tis,  the  etiolojric  diagnosis  of  which  could  not  he  made  witl\  certaitity.  It  was 
consitlered  to  he  eitlier  demyelination  encephalitis  from  heterologous  brain 
tissue  or  possibly  true  ,St.  Lte.ds  encephalitis,  the  latter  possibility  beitifi  quite 
remote. 

The  true  incidence  of  untowartl  reactions  following  the  vaccinations  on 

(dw . .  v.t>uld  not  1h‘  determineii  since  the  exact  number  of  persons  receiving; 

the  vaccine  was  not  known.  There  were  no  stated  criteria  for  the  ty|>e  of 
reactions  to  be  reported,  hence  considerable  variation  in  reportinjr  "as  in¬ 
evitable.  I'lie  reactions  ivporte*!  appeared  to  have  been  those  experienced 
amonjr  the  o.'hblO  persons  known  to  have  betut  vaccinated  with  the  full  ctmrse 
and  2,“274  who  receivetl  one  inje<-tion  only.'"’^  Sixtv-oite  UhuI  reactions  were 
recorded,  inclmlinj;  those  with  pain  and  swelling  at  the  site  of  injection  and 
(Kcasionally  axillary  lymph  no<le  enlarf'ement.  .Vctual  abscess  formation  re- 
(juirino  draina{*:e  was  reported  in  o  individuals  in  ‘2  small  units,  suji^sting  the 
l)o.ssibility  of  a  break  in  technique  and  the  introduction  of  a  micrtxtrfranism 
other  than  the  virus  of  the  vaccine.  Oidy  1!>  systemic  reactions  characterized 
by  malaise,  fever,  headache,  and  ttausea  were  »'eporte<l.  Nitteteen  allerjric  re¬ 
actions  were  recorded.  These  consisted  largely  of  urticarial  manifestations 
and  in  some  instances  angioneurotic  edetna  with  moderate  respiratory 
difficulties. 

Eight  instances  of  neurologi*’  reactions  were  iv])orted.  None  of  these  were 
suggestive  of  a  demyelinizing  j>rocess.  'i'hree  were  so  mild  and  transitory  that 
a  diagnosis  could  not  be  established.  There  appeared  to  be  littie  doubt  that 
there  was  involvement  of  the  nervotis  system  in  the  remaining  o  cases  but  asso¬ 
ciation  with  the  vaccine  was  not  clear  in  all.  In  2  the  relationship  may  have 
been  temporal  osdy,  in  that  the  symptoms  and  signs  did  occur  after  the  vaccine 
was  ailministered  (2  days  and  4  days  respectively).  The  other  .‘I  cases,  poly 
neuritic  in  nature,  occurred  at  such  periods  after  vaccination  as  to  make  causal 
rela  tionsh  i  p  po.ssi  ble. 

The  allergic  reactions  and  those  of  nervous  -system  involvement  were  the 
most  important  encountered.  The  absence  of  symptoms  or  signs  pointing  to 
demyelination  was  leassuring.  Nevertheless  the  deveh)pmenf  and  use  of  a 
vaccine  free  from  nervous  systciii  tissue  were  considered  most  desirable  and  it 


'•'»  S*M«  InotlHttt*  IT)!!,  p. 

*■*  !  rr,  Affjr  Pir  ('oiniiussitni  <»ii  NVuroiroptc*  Virus  Pistvisfs  SGO  to  Chief  l*rev  M»*d  Serv  S<in. 
-*J  Apr  44i.  stilt  :  Nrtinihitrit  al  "renethni'^  *  in  iniUtary  personnel  IntteulnttMl  with  Japanese  H  eiioeplmlitls 
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was  planned  to  substitute  such  an  a^ent  for  the  orijrinal  vaccine  to  the  greatest 
extent  possible  during  the  1946  season. 

IMMUNIZATION  FOR  SPECIAL  SITUATIONS 

Immunization  procedures  other  than  those  referred  to  in  tlie  foregoing 
paragraphs  were  authorized  and  aj){)lied  occasionally  to  meet  special  situations. 
These  included  those  for  protection  against  diphtheria,  Rocky  Mountain  spotted 
fever,  measles,  infectious  hepatitis,  and  scarlet  fever.  The  administration  of 
rabies  vaccine  to  persons  bitten  by  animals  known  or  suspected  to  be  rabid  was 
also  practiced  when  indicated. 

Diphtheria  Immunization 

This  procedure  was  not  practiced  routinely  for  Ignited  States  troops  but 
was  reserved  for  those  situations  where  such  protection  was  considered  to  be 
particidarly  indicated.  This  policy  was  based  on  the  following  considerations. 
First,  it  was  felt  that  although  the  age  distribution  of  diphtheria  had  been 
shifting  somewhat  in  recent  years  and  the  disease  was  becoming  more  and  more 
one  of  young  adults,  its  incidence  among  the  age  group  represented  by  military 
personnel  had  not  yet  become  sufficiently  high,  in  this  country  at  least,  to  cause 
concern.  In  other  words,  it  was  consideml  that  the  proportion  of  troops 
possessing  actual  or  latent  active  immunity  to  diphtheria  was  sufficiently  higli 
that  a  significant  incidence  of  the  disea.sc  among  them  would  be  unlikely  except 
under  unusual  conditions.  It  was  considered  that  at  least  oS  to  60  percent  of 
American  troops  were  immune  to  diphtheria.  This  conclusion  was  derived  in 
ipart  from  a  study  involving  approximately  3,000  personnel  at  the  end  of  their 
training  period  in  this  country.  Of  this  group  55.6  percent  were  immune  as 
determined  by  the  Schick  test.  Undoubtedly  others  possessed  some  degree  of 
latent  immunity  not  measurable  by  this  method.’®*  A  somewhat  similar  study 
was  conducted  in  a  general  hospital  in  the  North  African  theater  where  it  was 
found  tliat  71.5  percent  of  a  group  of  1,283  pei'sou  were  Schick  negative.’®^ 
The  difference  in  the  results  in  these  two  groups  was  considered  to  be  due  to 
the  i^ossible  stimulation  of  immunity  in  the  overseas  group  through  actual 
contact  with  the  disease.  Also  the  latter  group  was  made  uj)  in  part  of  hospital 
detachment  personnel  including  nurses  and  medical  officers,  persons  more 
likely  to  have  had  contact  with  the  disease  and  hence,  more  opportunity  for  the 
development  of  immunity  than  had  the  group  studied  in  this  country. 

The  second  consideiation  in  the  decision  not  to  immunize  troops  routinely 
against  diphtheria  was  based  on  the  fact  that  wdiile  toxoid  was  believed  to  be 


Diphtheria  aiisceiitibilit.v  ami  iniiitunizatitiK.  Bail.  I",  S.  Army  M.  Dept.  No.  76,  May  1944, 
pp.  104-108. 

Karelitz,  S.,  and  Moloshok,  R.  K.  :  Immunity  to  diphtheria  in  .\rmy  pers  •  ■>el.  W.ir  Med.  6: 
2;i2-23.'5,  Oct  1944. 
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tilt*  iniiiumizilii:  ay;t*iit  of  rliolrt*  it  was  known  t  liat  t  iiei  f  would  lu*  au  appret  iahl** 
occurreuce  of  rt'actions  in  adults  followin»r  tlu*  use  of  tins  apuit. 

Tlu'  first  iustnictious  issued  eoueeruiue  diphtheria  iuiuiunizat ion  were 
those  published  iu  ('ireular  I^etter  Office  of  1  he  Suijtrcou  (leueiah  1942. 
These  iustnictious  indicated  that  the  Huid  or  plain  diphtheria  toxoid  was  tlie 
a^eiit  to  fie  used.  Tliey  also  referred  to  the  reactions  to  fie  expected  and  indi¬ 
cated  tfiat  only  Scliick  positive  persons  should  fie  iniuuinized  and  then  only  in 
tlie  presence  of  a  definite  hazard  from  tfie  disease.  'I'he  dosafrt*  recommended 
was  0.5  cc.,  1  cc.,  and  1  cc.  t<i  lie  admiuistereil  suhcutaneouslv  at  intervals  of 
approximately  .‘5  weeks. 

in  May  1944,  these  instructions  were  simplified  somewhat  in  TH  MED  47. 
In  this  publication,  the  Schick  test  was  described  in  some  detail  and  an  explana¬ 
tion  of  the  various  reactions  to  this  test  was  presented.  It  was  recommended 
that  in  the  persons  demonstratiujr  •  combined"  reactions  to  the  test,  immuniza 
tioiis  not  be  accomplished  o'-  if  done,  that  small  divided  doses  be  employed. 
In  TH  MED  114,  published  in  1944,  these  instructions  were  modified  and  it 
was  recomnu'iuled  that  the  repidar  coui’se  of  9  doses  referred  to  aliove  be  pre¬ 
ceded  by  48  hours  bv  a  dose  of  0.1  oc.  given  sulx'utaneouslv  and  that  the  admin¬ 
istration  of  the  remaining  doses  be  limited  to  those  exhibiting  no  severe  reac¬ 
tions  to  this  test  dose.  (A  .severe  reaction  was  considered  to  be  local  edema, 
induration  more  than  6  cm.  in  diameter,  or  a  marked  constitutional  reaction 
with  fever  in  excess  of  lOD  F.)  The  <K‘currence  of  such  a  reaction  after  any 
of  the  subseipient  doses  was  also  considered  to  be  a  contraindication  of  further 
injections  of  the  toxoid.  This  method  of  immunization  was  thought  to  be 
particularly  applicable  in  those  situations  where  thf*  performance  of  mass 
Schick  test  surveys  jirior  to  immunization  were  not  practicable.  It  was  felt 
that  such  situations  might  not  lie  uncommon  in  view  of  the  time  required  and 
the  difficulties  surrounding  the  satisfactory  conduct  of  such  testing.  As  a 
part  of  one  of  the  studies  previously  referred  to,’’'”  diphtheria  immunizations 
were  conducted  in  this  manner  without  regard  to  the  Schick  test  status  of  the 
personnel  being  immunized.  In  this  study,  reactions  of  considerably  less  .sever¬ 
ity  than  those  described  above  were  accepted  as  contraindications  to  further 
doses.  It  was  determined  that  almost  60  percent  of  a  group  starting  such  a 
regime  would  complete  the  full  series.  Thus  it  was  felt  that  the  use  of  0.1  cc. 
of  toxoid  subcutaneously  as  an  initial  test  dose  would  exclude  from  subsequent 
treatment  the  majority  of  the  reactors.  Xo  method  was  seen  to  eliminate  en¬ 
tirely  untoward  reactions  to  diphtheria  toxoid  in  adults,  and  it  was  realized 
that  the  regime  described  did  not  allow  for  the  accomplishment  of  the  complete 
immunization  of  any  group  of  persons.  It  was  believed,  however,  that  such 
a  program  would  raise  the  general  level  of  immunity  sufficiently  to  prevent  a 
serious  outbreak. 
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The  Hrst  and  only  instance  of  the  application  in  this  country  during  the 
war  of  a  diphtheria  ininninization  program  directerl  by  the  War  Department 
was  in  the  autumn  of  1945.  At  that  time,  in  view  of  the  increase  in  diphtheria 
among  general  hospital  personnel  in  the  Zone  of  Interior,  all  such  persons 
coming  into  contact  with  patients  were  Schick  tested  and  the  positives  immun¬ 
ized.'™  In  A\)ril  1946  because  of  the  rise  in  incidence  of  diphtheria  in  the  Piuro- 
pean  and  Mediterranean  theaters,  alt  military  irersonnel  under  the  age  of  35 
and  all  civilian  employees  and  dependents  of  similar  age  were  required  to  be 
immunized  or  Schick  negative  before  traveling  to  those  theaters.'*’  At  about 
the  same  time  a  program  was  undertaken  to  immunize  jiersonnel  in  the  Euro¬ 
pean  theater  most  likely  to  be  exposed  to  the  disease.’*'  A  short  time  later,  all 
dependents  between  the  ages  of  6  months  and  15  years  departing  for  theaters 
other  than  those  referred  to  were  required  to  be  immunized  to  diphtheria 
before  departure. 

Diphtheria  immunization  was  practiced  only  rarely  in  overseas  installa¬ 
tions  during  the  war  and  then  usually  for  units  or  group.s  considered  to  be 
exposed  to  unusual  opportunities  for  infection.  For  example,  some  immuniza¬ 
tions  were  done  in  the  North  Africa-Mediterranean  theater  because  of  the  high 
incidence  of  diphtheria  among  civilians.'®''  Also  certain  organizations  in  the 
Southwest  Pacific  area  were  Schick  tested  and  the  toxoid  was  administered  in 
1944163  jf,  of  these  units  diphtheria  toxoid  was  administered  in  two 

doses  of  0.3  cc.  and  0.4  cc.  given  1  month  apart.  This  program  resulted  in 
generalized  reactions  in  approximately  8  percent  of  tliose  immunized,  local 
r'^actions  in  about  IJ'  percent.  None  of  these  was  considered  to  be  severe  in 
nature.  Immunization  programs  were  also  carried  out  in  selected  organiza¬ 
tions  in  the  Persian  Gulf  (''ommand  ‘®^  and  the  Alaskan  Wing,  Air  Transjiort 
Command.’®® 

Rocky  Mountain  Spotted  Fever 

Vaccination  against  Rocky  Mountain  sjmtted  fever  was  practiced  only  to  a 
limited  extent.  Early  in  the  war  the  policy  was  established  that  mass  vaccina¬ 
tion  of  troops  against  this  disease  would  not  be  undertaken.  This  policy  was 
adopted  in  'dew  of  the  general  past  experience  wdth  the  disease  which  indicated 
a  low  attack  rate  even  in  those  areas  w  here  it  occurs  with  the  greatest  frequency. 
Consideration  was  given  to  the  fact  that  protection  by  vaccination  did  not 


>5»  ASF  CIr  415,  9  Xov  45. 

WD  Clr  100,  .3  Apr  46. 

'  '  F.TMD,  ETO.  27  FpI)  46.  HD. 

'«  Monthly  S.mltnry  Rpt,  Slat  Med  Bn  MTO,  Nov  1948.  SG  :  721.5. 

(li  I.tr,  SG  to  CG  US  Army  Forces  In  South  Paciflc.  17  Feh  44.  sub:  Diphtheria.  HD:  720.3. 
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aj)peiir  to  1h'  absolute  and  was  appaivntly  of  slioit  duration.  For  protection 
afrainst  Kocky  Mountain  spotted  fever  emphasis  was  placed  on  frequent  inspec¬ 
tion  of  individuals  ii\  tick-ii»feste«l  areas  with  prompt  i-emoval  of  ticks  found 
(HI  the  l>ody.'“ 

This  j)olicy  did  not  prohibit  vaccination  entirely  hut  limited  it  to  personnel 
IcH'ated  in  rejrious  where  danger  from  the  disease  was  particularly  jrreat  and 
whei-e  prolonged  contact  with  brush  was  inevitable.  Thus  vaccination  was 
considered  applicable  to  such  »rroups  as  patrols  and  jiuards  operatin«r  in  areas 
hi<;hlv  infested  by  ticks  where  Rocky  Mountain  spotted  fever  was  consider-^d 
to  he  a  definite  hazard. 

The  vaccine  used  was  furnislied  by  the  Rocky  Mountain  Laboratory  of  the 
Xational  Institute  of  Health.  Roth  the  “tick  vaccine"  and  that  i)roduced  in 
embryonated  ejrfis  were  used.’*'  During  the  year  1942  enoujjh  vaccine  was 
supplied  to  vaccinate  appro.ximately  ‘20,000  individuals.  Vac'cine  was  adminis¬ 
tered  in  2  doses  of  2  cc.  each,  with  an  interval  of  5  to  7  days.  This  was  considered 
somewhat  excessive  in  view  of  the  policy  expressed  above.  Accordinfrly  in  sub¬ 
sequent  years  the  Xational  Tn.stitute  of  Health  was  requested  to  allot  a  total 
of  50,000  cc.  of  vaccine  for  use  in  the  Army  each  year.'®*  From  this  quantity 
suballotments  were  made  to  the  various  service  (‘ommands  and  instructions 
were  issued  emphasizinjr  the  desirability  of  limitiuj;  vaccination  to  the  special 
situations  previou.'^ly  desoril)ed.  As  a  result,  the  quantity  of  vaccine  distributed 
was  just  over  40,000  cc.  in  1943,  and  13,000  cc.  in  1944.'®* 

In  1944  the  dosafre  schedule  was  cha?if;ed  from  a  total  of  4  cc.  jriven  in  2 
doses  to  3  doses  of  1  cc.  each.""  Durinjr  the  194.)  season,  the  Xational  Institute 
of  Health  distributed  to  the  Army  enoujrh  vaccine  for  ap])roximately  10,000  per¬ 
sons.  The  increase  over  1944  beiiifr  due  lar<rely  to  the  vaccination  of  prisonei's 
of  war  emj)loyed  in  areas  of  hijrh  tick  infestation. 

Only  81  cases  of  Rocky  Mountain  spotted  fever  were  reported  among  troops 
duriiiir  the  war  vears,  Xone  of  these  were  in  vaccinated  individuals.  This  was 
perha])s  le.ss  of  an  indication  of  the  efficacy  of  the  vaccine  than  of  the  fact 
that  the  disea.se  did  not  represent  a  problem  of  any  magnitude  among  Army 
personnel.  While  the  Army  experience  could  not  be  taken  as  evidence  of  the 
protection  offered  by  Rocky  Mountain  spotted  fever  vaccination,  there  was 
reason  to  believe  that  the  j)rotection  was  considerable.  The  total  experience 
with  the  ])rocedure  over  the  years  has  suggested  that  it  is  jirobably  comparable 

(1 )  I.tr.  SO  to  SnrK  i)th  C.\.  2  .Vpr  42.  sub  :  VnccliiHtton  acninst  Rocky  Mountain  spotted  lever. 
HI);  720.3,  (2)  I.tr,  SO  to  CGs  all  Svt’s.  attn  Surifs.  S  Jun  44.  sub:  Kooky  Mountain  spotted  fever 

vaoolne.  HI):  720.3.  (3)  TB  MED  114.  1944. 
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to  typhus  vaccination  in  effect  end  that,  while  [)reveniion  may  not  be  complete 
in  all  cases,  those  tl.at  do  oc'cur  in  vaccinated  individuals  tend  to  be  mild. 

Reactions  to  Rocky  Mountain  spotted  fever  vaccines  were  of  little  conse¬ 
quence  and  hence  little  information  is  available  concerning  them.  Both  local 
and  systemic  reactions  were  somewhat  more  frequent  following  use  of  the  early 
tick  vaccines  than  after  the  yolk-sac  egg  vaccines  used  later.  The  latter  tyjje 
agents  were  prepared  in  the  same  manner  as  was  epidemic  typhus  vaccine.  As 
might  be  expected,  reactions  from  these  vaccines  were  very  similar  both  in 
extent  and  nature.  However,  no  reports  were  received  of  true  anaphylactic 
reactions  following  Rocky  Mountain  spotted  fever  vaccine  administration. 

Measles  Prophylaxis 

Because  of  the  {)roblems  presented  by  measles  during  World  War  I  con¬ 
sideration  was  given  to  the  provision  of  specitic  jmotection  against  this  disease 
early  in  the  recent  war  period.  There  being  no  agent  available  for  the  produc¬ 
tion  of  active  immunity,  the  use  of  human  immune  serum  globulin  for  passive 
protection  was  the  only  procedure  available.**'  In  view  of  the  short  duration 
of  this  protection,  the  dose  of  globulin  required,  and  the  technique  of  its 
administration  (10  cc.  given  intramuscularly),  this  method  for  the  prevention 
of  measles  was  reserved  for  debilitated  persons  and  those  whose  protection 
was  necessary  for  military  reasons."- 

Stocks  of  immune  serum  globulin  were  not  available  until  early  1944  and 
at  that  time  the  quantity  was  limited.  Accordingly  this  material  was  furnished 
routinely  only  to  ports  of  embarkation  for  use  in  the  protection  of  embarking 
troops.*”  Arrangements  were  made  to  funiish  this  material  to  other  installa¬ 
tions  on  special  request  as  a  specific  need  arose. 

In  actual  experience,  globulin  was  used  for  the  prevention  of  measles  only 
very  rarely,  the  main  reason  being  that  measles  failed  to  become  a  serious  prob¬ 
lem  among  troops  for  whom  specific  protection  was  urgently  needed.  All  in¬ 
stances  of  its  use  were  not  reported  and  there  were  only  two  reports  received 
which  contained  indications  of  the  efficacy  of  the  procedure.  One  of  these 
reported  the  administration  of  globulin  to  610  enlisted  men  who  v.’ere  exposed 
to  measles  just  befoi-e  embarkation.  None  of  the  individuals  so  protected  de¬ 
veloped  measles.*”  The  same  procedure  was  applied  to  an  Air  Force  unit 
under  similar  conditions  and  in  this  unit  no  measles  developed  subsequent  to 

'’'Cohn,  E.  .1.;  Onsle.v,  .1.  L.  ;  Strong.  L.  K.  ;  Hughes.  W.  I...  and  Armstrong.  S.  H.  :  Chemical, 
clinical,  and  immunological  studies  on  the  products  of  human  jdnsma  fractionation.  .T.  Clin.  Investiga¬ 
tion  2:;  ;  417-432,  Jul  1944. 

(1)  Memo,  Chief  Ei>ldemlolog.v  Branch  SUO  for  Chief  I’rof  Serv  SGO,  15  Dec  42.  HD:  720.3 
-Measles.  t2)  See  also  footnote  16fi  (3),  p.  334. 
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"'Ltr.  Surg  Camp  Kilmer,  N.  J.,  to  SG.  10  Jun  44,  sub:  Immune  serum  globulin  for  prevention 
of  measles  HD  :  720.3  Measles. 
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the  udmiiiistnitioii  of  the  ‘rlol)ulin  aiui  no  reactions  were  reported  in  connec¬ 
tion  with  the  injections.'” 

Viral  Hepatitis  Prophylaxis 

Kvidence  obtained  from  stinlies  conducted  in  the  Me<literranean  Theater 
of  Operations  in  1044  and  104r>  indicated  the  |)robahle  ell'ectiveness  of  framnui 
‘llobulin  (immune  seruni  globulin)  for  passive  protection  a<rainst  naturally 
occurrinj;  viral  hepatitis.’”  However,  the  practicjil  value  of  this  procedure  was 
somewhat  limited  due  to  the  short  tluration  of  the  protection  atl'ordtHl  (prob¬ 
ably  not  more  than  '2  or  3  months)  and  the  dose  and  metluKl  of  administration 
(1(1  cc.  intramuscularly).  'I'hese  limitations  militated  ajrainst  the  application 
of  the  measure  on  a  lar^re  scale  ami  thoufih  recommended  for  use  when  the 
indications  arose,  passive  immunization  apiinst  hepatitis  was  practice<l  oidy 
rarely.'” 

Studies  conducted  in  one  of  the  petieral  hospitals  in  this  country  in  lh44 
and  lOd")  indicated  the  possible  value  of  ^rlobulin  for  the  prevention  of  j)ost- 
transfusion  hepatitis  (homolofrous  serum  hepatitis).'”  This  and  other  work 
led  to  the  administration  of  globulin  to  general  hospital  patients  in  this  country 
who  Itad  been  wounded  overseas  and  had  received  transfusions  of  blood  or 
plasma.'"”  The  globulin  was  administered  intramuscularly  to  those  wt.ose 
wounds  had  occurred  at  least  4  weeks  and  not  more  than  16  weeks  previously. 
It  was  also  given  to  those  who,  though  not  wounded,  had  been  given  IdcxKi  or 
plasma  not  more  than  16  weeks  prior  to  the  opportunity  for  the  administration 
of  globulin. 

Subsequent  investigative  work  as  well  as  results  from  the  administration 
of  globulin  to  ivturned  casualties  as  outlined  failed  to  coiToborate  the  earlier 
findings  and  the  i)ractice  was  discontinued  early  in  1946.”*'’ 

Scarlet  Fever  Immunization 

It  was  recognize<l  that  the  available  metluKls  for  immunization  against 
scarlet  fever  were  of  little  value,  at  least  for  military  pei’sonnel.  However,  the 
immunizing  agent  was  .supplied  (scarlet  fever  streptococcus  to.xin)  and  pro¬ 
visions  were  made  for  its  use  for  the  protection  of  nurses,  ward  attendants, 
and  others  in  close  contact  with  cases  of  the  disease.  The  probability  of  un- 

H(|  TroDp  (’iirritT  (’oiml.  Stmit  I'lchl.  ln<l..  l’rt*v  .Meil  Hull  7,  'Jo  .\|>r  4.'i.  HO:  720. Inimunt' 
Suruni  Oluliiilln. 

'■"Ill  Ofllis,  s.  S..  1111(1  otluTs  :  Tlif  list-  of  human  liumuiip  scrum  clolmllii  (Kamma  K'obulln)  In 
Infcotiuiis  (fplilfuik )  h.'imtltls  In  Om  Mediterranean  Theater  of  Operations.  .1.  A.  M.  A.  128:  1002  - 
lOfKi.  11  .\iij:  4r>.  (2  1  K  TMl).  MTO.  Keb  1045.  Ml». 
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H  Dec  45. 
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toward  reactions  following;  tlie  adininis'.ration  of  the  toxin  an  I  the  limitations 
of  its  value  were  stressed.’"'  As  was  anticipate*!,  the  procedure  was  seldom 
jiracticed. 

Gas  Gangrene 

Throughout  the  war  |)eriod,  gas  gangrene  was  a  per])lexing  and  to  some 
extent  an  unsolved  jirohlem.  While  principally  surgical  in  nature,  this  prob¬ 
lem  presented  some  aspects  referable  to  preventive  medicine.  Among  these 
were  those  matters  relating  to  the  prevention  and  to  some  extent  treatment  of 
the  condition  by  immunological  methods.  At  no  time,  however,  were  there 
established  policies  for  the  prophylaxis  of  gas  gangrene  through  the  routine 
use  of  antitoxin  or  toxoid.  It  was  generally  agi'eed  that  elective  surgery  plus 
the  proper  use  of  the  new  antimicrobial  agents  provided  the  most  effective 
prophylactic  and  therapeutic  procedures  available. 

An  effective  active  immunizing  agent  was  considered  definitely  indicated 
and  desirable.  Almost  from  the  onset  of  hostilities,  great  efforts  were  made  to 
develop  such  an  agent.  Numerous  reports  of  the  ('’ommittee  on  Medical  Re¬ 
search  of  the  Office  of  Scientific  Research  and  Develoiiment  and  reports  of  the 
National  Research  Council  attest  to  the  diligence  of  these  efforts.  However, 
at  the  end  of  the  war  while  much  progress  had  been  made  no  toxoid  or  other 
agent  had  been  made  available  for  active  immunization  to  gas  gangrene. 

OTHER  PROBLEMS  OF  THE  IMMUNIZATION  PROGRAM 

Administrative  Requirements  for 
immunizations  in  Overseas  Theaters 

The  administrative  recpiirements  established  by  the  War  Department  for 
the  various  immunizations  have  been  pre.sented  in  the  foregoing  paragraphs  in 
the  discussions  of  the  individual  procedures.  In  most  of  the  overseas  theaters 
or  separate  commands,  local  reipiirements  were  published  in  theater  or  com¬ 
mand  directives.  In  a  number  of  instances,  these  included  stipulations  for  the 
application  of  certain  procedures  in  a  manner  particularly  adapted  to  local 
needs.  Appendix  D  shows  these  various  overseas  reiiuirements. 

immunization  Records 

The  proper  preparation,  maintenance,  and  forwarding  of  records  of  im¬ 
munization  presented  some  problems  during  the  w  ar  period. 

The  designation  of  the  completion  of  tetanus  immunization  by  embossing 
the  identification  tag  with  the  numerals  of  the  years  of  completion  of  the  basic- 
series  and  single  stimulating  dose  was  mentioned  in  a  discussion  of  tetanus 
immunization.  This  pr<K-edure  appeared  to  be  .satisfactory  and  with  a  few 


(1)  so  Cir  I.tr  1(!J.  1042.  (2)  .\lsi.  .sw  footnote  l*:i>  (:!(.  \>.  .'CU. 
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minor  exceptions  irave  rise  to  no  difliculties.  None  of  the  other  immunizations 
were  recorded  in  such  a  special  manner. 

It  was  re<piired  that  records  in  duplicate  he  pre|)ared  showing;  all  immuni¬ 
zations  received  hy  each  person  in  the  military  sei'vice.  These  records  were 
made  on  special  forms  known  as  immunization  ie<risters.  The  form  employed 
from  the  beginniii"  of  the  war  until  early  1945  was  WI)  MI)  Form  Xo.  81 
(Immunization  Register)  and  that  employed  after  January  1945  was  WI)  AGO 
Form  8-117  ( Immunization  Register  and  other  Medical  Data) . 

The  greatest  difliculty  encountered  with  res|)ect  to  these  records  was  in 
connection  with  their  ready  availability  when  required.  Early  in  the  mobiliza¬ 
tion  period  particularly,  appreciable  numbers  of  immunizations  were  repeated 
unnecessarily  because  of  the  failure  in  forwarding  adequate  records  of  the 
immunization  status  of  personnel  being  transferred  to  new  stations.  This 
was  corrected  in  part  by  administrative  action  requiring  the  forwarding  of 
information  of  all  incompleted  immunizations  with  such  individuals.  How¬ 
ever,  the  fault  was  not  satisfactorily  corrected  until  early  1945  when  the  new 
form  was  adopted  and  provisions  were  made  for  each  person  to  have  a  copy 
in  his  possession.  Under  this  system  the  unnecessary  repetition  of  immuniza¬ 
tions  was  reduced  to  a  minimum.  The  adoption  of  the  new  form  and  the  im¬ 
proved  methods  for  its  handling  and  disposition  made  leadily  available  infor¬ 
mation  concerning  the  immunization  status  of  each  individual  as  well  as  that  on 
allergic  states,  spectacles,  dentures,  et  cetera.  This  was  of  considerable  value 
to  the  person  concerned  as  well  as  to  those  responsible  for  his  medical  care  and 
processing. 

Supply  Problems 

Although  the  matter  of  supply  of  the  various  immunizing  agents  was 
closely  related  to  the  immunization  program,  it  will  be  discussed  here  only 
briefly  since  a  general  discussion  of  medical  supplies  is  presented  elsewhere 
in  the  history. 

As  already  indicated,  the  number  of  immunization  procedures  used  in  the 
Army  increased  from  2  or  3  at  the  beginning  of  the  war  to  a  dozen  or  more  which 
were  ajiplied  at  one  time  or  another  before  its  end.  The  success  of  these  pro¬ 
cedures  was  dependent  ujion  the  availability  of  adequate  quantities  of  satisfac¬ 
tory  immunizing  agents  of  the  various  types  required.  Almost  all  of  these 
agents  were  procured  from  commercial  manufacturers  of  biologic  products  and 
were  purchased  for  Army  use  subject  to  the  conformance  with  the  minimum 
requirements  and  standards  of  the  Biologies  ('ontrol  Division,  National  Insti¬ 
tute  of  Health,  United  States  Public  Health  Service.  The  interest,  efforts,  and 
cooperation  of  the  personnel  of  that  agency  in  their  assistance  to  the  Medical 
Department  of  the  Army  were  of  the  highest  order.  M'ithout  their  e.xpert. 
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assistance,  advice,  and  guidance,  as  well  as  their  official  actions,  the  program 
would  have  functioned  poorly  if  at  all. 

The  procurement,  storage,  and  issue  of  biologicals  consisted  of  two  separate 
but  closely  related  main  aspects.  One  of  these  included  the  fiscal,  contractual, 
business,  and  mechanical  handling  of  the  large  quantities  of  materials  required. 
The  other  aspect  was  the  control  over  the  many  technical  details  connected 
with  the  supply  of  the  various  agents  used.  For  the  coordination  of  these  two 
aspects  of  the  {)roblem,  it  was  necessary  that  there  be  the  closest  cooperation 
between  the  Supply  Service,  Office  of  The  Surgeon  General,  and  the  Preventive 
Medicine  Service  through  which  the  immunization  program  was  administered. 
By  this  cooperative  effort  it  was  possible  to  establish,  for  the  purchasing  office, 
estimates  of  requirements  for  the  various  biologicals  in  keeping  with  the  overall 
anticipated  needs  and  to  effect  judicious  distribution  of  materials  so  that  the 
maximum  use  could  be  obtained  from  the  quantities  available.  Such  distribu¬ 
tion  control  was  of  particular  importance  in  the  early  phases  of  the  war  when 
many  immunizing  agents  were  in  short  supply.  In  turn  the  establishment  of 
immunization  policies  depended  upon  knowledge  concerning  the  availability 
of  the  various  agents  required,  and  it  was  only  through  cooperative,  long-range 
planning  that  it  was  possible  to  accomplish  the  desired  procedures  by  having 
at  hand  the  necessary  materials. 

Other  matters  requiring  technical  control  were  those  dealing  with  physical 
conditions  of  storage  and  shipment  of  biologicals.  Requirements  for  refrigera¬ 
tion  were  established  as  well  as  for  methods  of  shipment  for  the  various 
materials.  For  example,  great  emphasis  was  given  to  the  necessity  for  main¬ 
taining  smallpox  and  yellow  fever  vaccines  at  freezing  temperatures  while 
other  agents  could  be  shipped  and  stored  under  less  carefully  controlled 
conditions. 

It  was  found  that,  in  general,  it  was  desirable  that  all  technical  matters 
relating  to  the  nature,  type,  potency,  safety,  keeping  qualities,  et  cetera,  of 
the  various  prophylactic  biologicals  be  the  responsibility  of  the  Preventive 
Medicine  Service  and  that  the  office  function  as  the  liaison  on  all  such  matters 
with  the  manufacturers  and  with  the  Xational  Institute  of  Health.  This  plan 
was  effectively  followed  with  but  few  exceptions  throughout  the  war.  It  was 
materially  aided  by  assignment  to  the  Preventive  Medicine  Service  of  an  officer 
experienced  in  the  production  and  testing  of  biologicals. 

Long-range  planning  for  the  procurement  of  biologicals  was  found  to  be  a 
necessity.  Many  of  the  materials  in  this  category  required  extended  periods 
of  time  for  their  manufacture  even  if  the  equipment  was  available  and  the 
techniques  perfected.  Thus  for  large  supplies  it  was  necessary  that  contracts 
be  let  well  before  the  time  of  anticipated  use  of  the  various  agents.  It  was 
also  found  that  because  of  the  limited  civilian  outlet  for  many  of  the  biologicals 
required  by  the  Army  the  manufacturers  were  loath  to  expand  their  production 
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facilities  until  assurance  would  be  given  for  definite  quantity  purchases  by  the 
Army. 

In  general,  the  supply  of  prophylactic  biologicals  was  adequate  to  meet 
the  needs.  As  indicated,  there  were  shortages  from  time  to  time  but  through 
careful  distribution  planning  tlie  greatest  use  was  made  of  the  quantities  avail¬ 
able  so  that  essentially  no  serious  situation  developed  because  of  lack  of  the 
proper  immunizing  materials. 

Antivaccination  Activities 

Throughout  the  war  period,  particularly  during  the  early  yeaix,  there  was 
built  up  in  the  Office  of  The  Surgeon  General  a  considerable  file  of  correspond¬ 
ence  initiated  by  antivaccinationist  individuals  or  groups.'**  Many  of  the 
letters  were  from  sincere  but  misinformed  persons  who  expressed  opposition  to 
the  principle  of  compulsory  immunization  of  American  soldiere.  Other  com¬ 
munications  voicing  opposition  to  the  use  of  immunization  procedures  in  the 
Army  were  from  individuals  obviously  attempting  to  foster  the  cause  of  one 
or  another  of  the  groups  of  unorthodox  or  nonmedical  so-called  healing  pro¬ 
fessions.  Their  efforts  in  this  regard  took  the  form  of  attacks  on  regular 
recognized  medical  {iractices  such  as  the  use  of  vaccines  and  other  immunizing 
agents. 

Considerable  time  and  attention  were  given  to  the  answering  of  these  com¬ 
plaints  and  protests.  Argument  was  avoided  wherever  possible  and  straight¬ 
forward  information  was  provided,  whenever  requested,  concerning  the  immu¬ 
nization  procedures  followed  for  Army  personnel.  It  was  pointed  out  that 
Army  practices  followed  the  precepts  of  the  best  medical  and  scientific  teaching 
in  the  country  and  that  it  was  the  intent  of  the  War  Department  to  continue  to 
follow  these  teachings. 

These  antivaccinationist  activities  led  to  no  real  difficulties  in  the  accom¬ 
plishment  of  the  immunization  program  and  were  refle<  ted  only  to  an  extremely 
limited  extent  in  the  attitude  of  militarized  personn  The  policy  requiring 
certain  immunizations  for  all  personnel  on  active  duty  with  the  Army  was  clear. 
The  oidy  exceptions  afforded  were  those  based  on  definite  medical  contraindi¬ 
cations.  The  legality  of  this  policy  was  upheld  by  The  .fudge  Advocate  General 
and  enforcement  was  accomplished  in  all  instances.'** 

CONCLUSION 

The  World  War  II  Army  immunization  program  was  in  the  main  success¬ 
ful.  Certainly,  smallpox,  typhoid  and  the  paratyphoid  fevers,  tetanus,  and 
typhus  which  were  all  real  hazards  occurred  with  very  low  frequencies.  It  is 

File,  Antivaccinatloii.  HD  ;  720.3. 

Ltr,  JAG  to  TAG,  27  Nov  42,  sub :  Policy  to  be  pursued  in  the  event  a  soldier  refuses  to  submit 
to  preventive  Immunization.  HD  :  720.3  Legal  Status. 
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fair  to  attribute  at  least  some  of  this  relative  freedom  from  these  infectious 
diseases  to  the  immunizations  pi-acticed.  There  'vcrc  hut  a  few  cases  of  cholera 
and  noT)e  of  cither  plague  or  yellow  fever.  There  is  no  way  to  tell  whether 
these  diseases  were,  in  fact,  controlled  in  whole  or  in  part  by  immunization  since 
the  dejjree  and  e.xtent  of  e.xposure  to  them  cannot  be  determined.  The  high 
degree  of  effectiveness  of  yellow  fever  vaccine  had,  of  course,  been  well  demon¬ 
strated  previously.  It  must  be  remembered  also  that  yellow  fever  vaccination 
for  certain  troops  and  forces  was  very  necessary  both  because  of  potential 
exposure  and  to  expedite  their  movement  through  the  compliance  with  quar¬ 
antine  regulations  of  several  countries. 

The  immunization  program  was  large,  comprehensive,  and  complicated. 
Some  of  the  complications  arose  from  its  selective  nature;  that  is,  the  require¬ 
ment  for  specific  immunizations  for  certain  world  areas.  Though  difficult  to 
administer,  this  selective  tyiie  of  program  was  shown  to  be  effective,  and  defi¬ 
nitely  to  be  piTferred  over  the  application  of  all  procedures  to  all  personnel. 

This  program  demonstrated  perhaps  as  well  as  any  other  of  the  Medical 
Service,  the  necessity  for  close  coordination  and  cooperation  between  the  profes¬ 
sional  and  technical  groups  and  administrative,  fiscal,  and  logistic  activities. 
Without  this  cooperation  and  coordination  during  World  War  II,  the  Army 
immunization  program  would  undoubtedly  have  failed. 
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Date 

30  January  1941 


9  May  1941 


24  January  1942 


2  June  1942 


29  June  1942. 


Yellow  Fever  Vaccination 


fitguirementi 

All  military  personnel  stationed  in 
the  tropical  regions  of  the  West¬ 
ern  Hemisphere,  including  Pana¬ 
ma  and  Puerto  Rico.  Those 
ordered  to  these  areas  to  be  vac¬ 
cinated  prior  to  departure. 

All  military  and  civilian  personnel 
stationed  in  tropical  regions  in¬ 
cluding  Bermuda;  all  personnel 
who  embark  on  Army  transports 
for  station  in  or  travel  through 
these  regions;  all  personnel  of 
tactical  and  mobile  units  of 
GHQ  Air  Force;  all  other  Air 
Corps  personnel  on  a  voluntary 
basis. 

All  military  personnel  to  be  im¬ 
munized  as  soon  as  practicable; 
those  vaccinated  in  accordance 
with  previous  instructions  not  to 
be  immunized  a  .second  time. 

All  troops  leaving  United  States 
by  air  or  water.  Vaccine  avail¬ 
able  at  ports  of  embarkation  and 
for  the  Air  Surgeon  only. 

Vaccination  limited  to  military 
personnel  traveling  to  or  through 
or  stationed  in  areas  where  yel¬ 
low  fever  is  endemic.  These 
areas  defined  by  The  Surgeon 
General  as;  In  the  Western  Hem¬ 
isphere,  the  mainland  of  South 
America  lying  between  latitudes 
13°  N.  and  30°  S.  including  the 
islands  immediately  adjacent. 
In  the  Eastern  Hemisphere,  the 
portion  of  Africa  lying  between 
latitudes  16°  N.  and  12°  S.  in¬ 
cluding  the  islands  immediately 
adjacent. 


Aulhorilf 

WDAG  Ltr  (1-10-41)  MA-M, 
30  Jan  41,  sub;  Vaccination 
of  troops  against  yellow  fe¬ 
ver.  AG;  720.3. 


WD  AG  Ltr  (4-17-41)  M- 
WPD-M,  9  May  41,  sub; 
Vaccination  of  troops  against 
yellow  fever.  AG;  720.3. 


WD  AG  Ltr  (12-26-41)  MB- 
A-M,  24  Jan  42,  sub:  Vac¬ 
cination  of  troops  against 
yellow  fever.  AG:  720.3. 

WD  AG  Ltr  (5-13-42)  MB-M, 
2  Jun  42,  sub:  Vaccination  of 
troops  against  yellow  fever. 
AG:  720.3. 

WD  AG  Ltr  (6-22-42) MB- 
SPGA-PS-M,  29  Jun  42,  sub: 
Vaccination  of  troops  against 
yellow  fever.  AG:  720.3. 


Ltr,  SG  to  CGs  AGF,  AAF, 
SOS,  all  Armies,  CAs,  Depts, 
Bases  and  Ports  of  Embarka¬ 
tion,  COs  all  Exempted  Stas, 
Chiefs  of  SvCs,  29  Jun  42, 
sub:  Vaccination  against  yel¬ 
low  fever.  SG:  720.3. 
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Datt 

17  November  1942 


27  November  1942. 


28  November  1942.  _ 


11  February  1943 _ 


15  October  1943 _ 


Htiiuiremr/ilt 

Same  requirements  as  29  June 
1942,  with  redefinition  of  en¬ 
demic  areas  to  include  the  Re¬ 
public  of  Panama  and  the  Canal 
Zone. 


All  military  personnel  of  the  Air 
Transport  Command  and  civil¬ 
ian  personnel  detailed  to  flying 
duty  with  the  Air  Transport 
Command  to  be  immunized 
against  yellow  fever  as  a  routine 
procedure. 


-All  Army  Air  Forces  personnel  of 
air  and  ground  echelons  of  oper¬ 
ational  and  replacement  training 
units. 

.  Same  as  29  June  and  17  November 
1942,  with  added  provision  that 
if  travel  is  by  air,  vaccination  is 
to  be  accomplished  at  least  10 
days  prior  to  departure  in  order 
to  avoid  delays  en  route.  In¬ 
dividual  certificates  of  vaccina¬ 
tion  required  for  those  traveling 
to  India. 

Same  as  11  February  1943,  with 
added  requirement  that  individ¬ 
uals  destined  for  India  and 
passing  through  endemic  areas 
as  defined  in  letter  of  29  June 
1942,  or  any  part  of  Angola, 
French  West  Africa,  French 
Equatorial  Africa,  or  Eritrea  be 
vaccinated  not  more  than  2 
years  nor  less  than  14  days  be¬ 
fore  entering  these  areas. 


Authoritp 

Ltr,  SG  to  CGs  AGF,  AAF, 
SOS,  all  Armies,  SvCs, 
Depts,  Overseas  Forces, 
Bases  and  Ports  of  Em¬ 
barkation,  COs  all  Exempted 
Stas,  17  Nov  42,  sub:  Vac¬ 
cination  against  yellow  fever. 
SG:  720.3. 

Ltr,  CG  ATC  to  CG  North 
Atlantic  Wing,  CO  Carib¬ 
bean  Wing,  CG  South  At¬ 
lantic  Wing,  CG  Africa- 
Middle  East  Wing,  CO  Alas¬ 
kan  Wing,  CO  India-China 
Wing,  HQ  AFATC,  27  Nov 
42,  sub:  Immunization.  HD: 
720.3. 

Ltr,  Air  Surg  to  CG  each  Air 
Force,  28  Nev  42,  sub:  Med¬ 
ical.  HD:  720.3. 

WD  AG  Memo  40-7-43,  11 
Feb  43,  sub:  Summary  of 
immunization  requirements 
for  overseas  duty. 


WD  Cir  254,  15  Oct  43. 
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Date 

11  May  1944 


9  November  1944.... 
21  June  1945 _ 


6  September  1946 _ 


ftequiremente 

All  military  and  civilian  personnel 
subject  to  field  service  with  the 
Army  and  others  authorized  to 
travel  to  or  through  endemic 
yellow  fever  areas  by  Army 
transport  or  airplane  to  be  vac¬ 
cinated  against  yellow  fever 
within  4  years  and  not  less  than 
10  days  prior  to  entry  into  an 
endemic  yellow  fever  area.  The 
yellow  fever  endemic  areas  rede¬ 
fined  as  follows:  In  the  Eastern 
Hemisphere,  that  portion  of 
Africa  lying  between  latitude 
18°  S.  and  the  northern  borders 
of  French  West  Africa,  French 
Equatorial  Africa,  and  the  An- 
glo-Egyptian  Sudan,  including 
the  islands  immediately  adja¬ 
cent  thereto.  In  the  Western 
Hemisphere,  the  mainland  of 
South  America  lying  between 
latitudes  13°  N.  and  30°  S.,  in¬ 
cluding  the  islands  immediately 
adjacent,  and  Panama,  includ¬ 
ing  the  Canal  Zone.  However, 
transit  through  the  Panama 
Canal  with  brief  sojourns  within 
the  terminal  port  cities  or  Army 
posts  within  the  Canal  Zone  will 
not  be  considered  as  travel 
through  an  endemic  area. 

Restatement  of  policy  established 
in  WD  Cir  187,  1944. 

Discontinuance  of  yellow  fever 
immunization  authorized  for 
personnel  returning  from  ETO 
by  air  to  the  United  States 
through  Morocco,  Dakar,  and 
Brazil. 

Routine  yellow  fever  immuniza¬ 
tion  of  Army  Air  Forces  per¬ 
sonnel  discontinued.  This  per¬ 
sonnel  in  the  future  to  receive 
yellow  fever  immunization  only 
in  the  case  of  individuals 
traveling  to  or  through  areas 
where  yellow  fever  is  endemic. 


Authoriiit 

WD  Cir  187,  11  May  44 


TB  MED  114,  9  Nov  44. 

Radio  WARX  20323,  OPD 
WDGS  to  Supreme  Hq 
Allied  Expeditionary  Forces, 
Frankfort,  Germany,  21  Jun 
45. 

AAF  Ltr  25-15C  to  all  Air 
Force  Comds,  6  Sep  45, 
sub:  Immunization  for  over¬ 
seas  duty. 
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Administrative  Requirements  For  Cholera 
Vaccination 


Date 

6  January  1942 


27  February  1942 _ 


28  November  1942, , . 


11  February  1943 _ 


22  January  1944 


9  November  1944  , 


20  November  1944 


1  February  1945 


Hequirements 

All  military  personnel  stationed 
in  or  traveling  through  Asia  or 
other  regions  where  cholera  is 
known  to  be  present  in  endemic 
or  epidemic  form. 

All  military  personnel  assigned  to 
the  Air  Transport  Command 
and  civilian  Air  Transport  Com¬ 
mand  personnel  detailed  to  fly¬ 
ing  duty. 

■All  Army  Air  Forces  personnel  of 
air  and  ground  echelons  of  oper¬ 
ational  and  replacement  train¬ 
ing  units. 

Personnel  proceeding  to  or  through 
Asia  including  the  Middle  East 
and  islands  of  East  Indies. 

All  personnel  moving  to  the  South¬ 
west  Pacific  area. 


Personnel  stationed  in  or  travel¬ 
ing  to  or  through  Asia,  includ¬ 
ing  the  area  around  the  Persian 
Gulf  and  islands  of  the  East 
Indies  (this  requirement  in  ad¬ 
dition  to  that  shown  in  the  22 
January  1944  letter,  which  re¬ 
mained  in  force). 

Military  personnel  moving  to  Pa¬ 
cific  Ocean  Areas  and  civilian 
personnel  with  destination  with¬ 
in  the  Pacific  Ocean  Areas,  west 
of  the  Hawaiian  Islands. 

Personnel  moving  to  destination 
within  Pacific  Ocean  Areas,  west 
of  150°  F.  longitude  (amend¬ 
ment  to  letter  of  20  November 
19441. 


Authority 

\V1)  Cir  4,  6  Jan  42. 


I.tr,  CG  .ATC  to  Wing  Comdrs 
and  Hq  AFATC,  27  Feb  42, 
sub:  Immunization.  HD: 
720.3. 

Ltr,  .Air  Surg  to  CG  each  Air 
Force,  28  Nov  42,  sub:  Med¬ 
ical.  HD:  720.3. 

WD  AG  Memo  W  40-7-43,  11 
Feb  43,  sub:  Summary  of 
immunization  requirements 
for  overseas  duty. 

WD  AG  Ltr  (12  Jan  44)  OB- 
S-SPMOT-.M,  22  Jan  44,  sub: 
Vaccinations  of  personnel 
moving  to  SW’PA.  AG : 
720.3. 

TB  MED  114,  9  Nov  44. 


WD  AG  Ltr  (17  Nov  44;.AB- 
S-E-SPMOT-M,  20  Nov  44, 
sub:  Immunization  of  troops 
moving  overseas.  AG: 
720.3. 

WD  AG  Ltr  (29  Jan  45)OB- 
S-E-SPMOT-M,  1  Feb  45. 
sub:  Amendment  No.  2  to 
letter  20  Nov  44.  AG: 
720:3. 
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Doit  Hequirtfntnti  AutkorUp 

19  May  1945  Military  ptrsonnel  moving  to  Pa-  WD  AG  Ltr  (16  May  45)OB- 

cific  Ocean  Areas  and  to  the  S-E-SPMOT-M,  19  May  45, 

Southwest  Pacific;  civilian  per-  sub:  Immunizationfortroopa 

sonnel  moving  to  these  areas  moving  overseas.  AG; 

when  the  destination  is  west  of  720.3. 

the  Hawaiian  group  and  north 
of  Australia. 
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Administrative  Requirements  for  Typhus  Vaccination 


Date 

6  January  1942 


5  April  1942 


11  July  1942 


27  November  1942 _ 


28  November  1942 _ 


11  February  1943 _ 


22  January  1944 


Requirements 

All  military  personnel  stationed 
in  or  traveling  through  Asia,  Af¬ 
rica,  continental  Europe,  or 
other  areas  where  danger  from 
epidemic  typhus  fever  exists. 

All  military  personnel  stationed  in 
or  traveling  through  the  moun¬ 
tainous  regions  of  Venezuela, 
Colombia,  Equador,  Peru,  Bo¬ 
livia,  Chile,  Mexico,  and  Central 
America  (except  Panama). 
This  in  addition  to  area.*  len- 
tioned  in  WD  Cir  4,  1942  above. 

All  military  personnel  stationed  in 
or  traveling  through  the  British 
Isles.  This  in  addition  to  areas 
cited  in  directives  of  6  January 
and  5  April  above. 

All  military  personnel  assigned  to 
the  Air  Transport  Command  and 
civilian  Air  Transport  Command 
personnel  detailed  to  flying  duty. 

All  Army  Air  Forces  personnel  of 
air  and  ground  echelons  of  oper¬ 
ational  and  replacement  training 
units. 

Personnel  proceeding  to  or  through 
Asia,  Africa,  Europe  (including 
the  British  Isles)  and  the  moun¬ 
tainous  regions  of  Central  and 
South  America  (including  Mexi¬ 
co  but  excepting  Panama). 
(Summary  of  directives  of  4  Jan¬ 
uary,  5  April,  and  11  July  1942 
above.) 

All  personnel  moving  to  the  South¬ 
west  Pacific  area. 


Authoriiy 

WD  Cir  4,  6  Jan  42. 


WD  AG  Ltr  (3-28-42) MD- 
M,  5  Apr  42,  sub:  Vaccina¬ 
tion  against  typhus.  AG: 
720.3. 


WD  AG  Ltr  (6-22-42)  MD- 
SPMCE-PS-M,  11  Jul  42, 
sub:  Vaccination  against  ty¬ 
phus  for  personnel  traveling 
through  the  British  Isles. 
AG:  720.3. 

Ltr,  CG  ATC  to  Wing  Comdrs 
and  Hq  AFATC,  27  Feb  42, 
sub:  Immunization.  HD: 
720.3. 

Ltr,  Air  Surg  to  CG  each  Air 
Force,  28  Nov  42,  sub:  Med¬ 
ical.  HD:  720.3. 

WD  AG  Memo  40-7-43,  1 1 
Feb  43,  sub:  Summary  if 
immunization  requirements 
for  overseas  duty. 


WD  AG  Ltr  (12  Jan  44)  OB- 
S-SPMOT-M,  22  Jan  44, 
sub:  Vaccination  of  person¬ 
nel  moving  to  Southwest 
Pacific  area.  AG:  720.3. 
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1  P'fbruary  1045 


10  May  1045 
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Hfqnnrmtntt 

1‘t‘rxiiiiii‘l  stati«ii»’<l  in  or  traviOiiiK 
throu«b  Asia,  Kiirojx-  (including 
the  British  Isles),  niountaiiious 
regions  of  ('eiitral  and  South 
•Aiufrica  (including  Mexico  htii 
excepting  Banaina),  Alaska,  the 
Southwest  Pacific,  and  certain 
islands  in  the  South  Pacific. 

Military  personnel  moving  to  Pa¬ 
cific  Ocean  Areas  and  civilian 
personnel  with  destination  with¬ 
in  the  I’acific  Ocean  .Areas,  west 
of  the  Hawaiian  Islands. 

Personni'l  moving  to  destination 
Pacific  Ocean  .Areas,  west  of  150° 
Iv  longitude  (amendment  to  let¬ 
ter  of  20  November  1044  above). 

Military  personnel  moving  to  Pa¬ 
cific  Ocean  .Areas  and  io  the 
Southwest  Pacific;  civilian  per¬ 
sonnel  moving  to  thes<  areas 
when  the  destination  is  west  of 
the  Hawaiian  group  and  mu  th  of 
.Australia. 


.  1  fi  thority 

TB  MKl)  1  14,  0  Nov  44 


\V1)  AC  Ltr  (14  Nov  44)  OB- 
S-K-SP.MOT-M.  20  Nov  44. 
sub:  Immunization  of  troops 
min  ing  overseas.  .AC;  720.3 

\VD  AC  Ltr  (20  Jan  45)  OB- 
S-K-SPMOT-M,  1  Feb  45, 
sub:  .Amendment  No.  2  to 
letter  20  Nov  44.  AC:  720.3 
\VD  AC  Inr  (10  May  45)  OB- 
S-K-SP.\IOT-M.  li)  May  45. 
sub;  Immunization  for  troops 
moving  overseas,  .AC :  720.3 
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PERSONAL  HEALTH  MEASURES  AND  IMMUNIZATION 


The  volumes  comprising  the  history  of  the  Medical  Department  of  the 
United  States  Army  in  World  War  II  are  divided  into  two  series:  (1)  The  Ad¬ 
ministrative  and  Operational  series  which  constitutes  a  part  of  the  general  series 
of  the  history  of  the  United  Stot'^x  Army  iu  World  War  II,  published  under  th^. 
direction  of  the  Office  of  the  C^hief  of  Military  History,  and  (2)  the  Profes¬ 
sional,  or  clinical  and  technical,  series  published  as  The  Medical  Department 
of  the  United  States  Army  under  the  direction  of  the  Office  of  The  Surgeon 
General.  Both  series  are  being  prepared  by  the  Historical  Unit,  Army  Medical 
Service.  As  part  of  the  clinical  series,  this  is  the  second  of  a  group  of  volumes 
to  be  published  concerning  preventive  medicine. 
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special  studies,  245 
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rates,  2.51,  252,  253 
definition,  23(5-237 
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during  maneuvers,  240 
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manpower  los.s.  24S-24!) 

See  aluo  Nonbatile  injury. 
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clothing  research,  45 
consultation  .service  development.  17t>. 
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183-184,  189 
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mite  control,  .56 
nutrient  cooking  loss,  86 
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hospital  admissions,  251 
Air  Forces.  See  Army  Air  Forces. 

Air  Provost  Marshal,  on  safety  advi.sory 
board,  243 

Air  Surgeon,  Office  of  the  : 
research  in — 
clothing,  47 
nutrition,  93 

tropical  uniform,  reitort.  (51 
vitamins  for  aircrews,  request,  136 
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diphtheria  immunization,  333 
nutrition,  Imiia-Burraa  theater, 
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elothiug  Held  studies,  50,  64 
nunbattle  trauma,  hospital  admissions, 
248 

tests  for  protection  against  {)est  insects, 
65 

Alaskan  Wing,  Air  Transport  Command, 
diphtlieria  immunization,  333 
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factor  in  accidents,  253 
poisoning,  247,  263-264 
Aleutian  Islands,  clothing,  36 
Allied  Military  Government,  responsibil¬ 
ity  for  prisoners  of  war  in  European 
theater,  140 
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cause  of  rejection,  5 
preventive  measures,  27 
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,American  Expeditionary  Forces : 
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laundry  facilities,  41-42 
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snack  bars  provided,  139 
.social  histories  provided,  189,  195 
World  War  I  activities,  41,  42 
American  Revolution : 
accidents,  237-328 
sanitary  rules,  13 

Anemia,  nutritional  deficiency,  166-167 
Anglo-American  ration  scale,  115 
Antiaircraft  Re[>lacement  Training  Cen¬ 
ter,  mental  hygience  service,  180.  188, 
203 

Antivaccination  activities,  .340 
Attzio  beachhead,  ration  for,  118 
Appei.,  Lt.  Col  .1.  W.,  mental  hygiene  ac¬ 
tivities,  186,  202,  207,  208 
A  ration ; 

(omponents,  91,  104,  124,  128 
need  for,  1,32 
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hospitals.  12.3 

tr(M)p  trains  and  tro<)pships.  22,  92 


.V  ration — (’ontinuetl 

I’nited  Kingdom,  124-128 
Zone  of  Interior,  90,  91 
Arctic  area,  nutrition  report,  166 
Arctic  overshoe,  38 

-Armed  Forc-es,  manpower  reciuirements 
and  utilization.  3,  7 
Armies : 

Eighth,  nutrition  study.  157-1.58 
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casualties,  battle  and  nonbattle.  2.'>(>- 
257,  260 

cold  injury,  relation  to  clothing.  67,  68 
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accidents  during  maneuvers,  240 
sanitation  during  maneuvers,  16 
Second,  sanitation  during  maneuvers,  16 
Seventh,  clothing  reitort,  69 
Sixth,  personal  hygiene.  28 
Third : 
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accidents,  injury. 
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amount — 
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Asia,  cholera  vaccination  requirement.  315 
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for  suppression  of  malaria  symptoms. 
20,  27 

relation  to  atypical  lichen  planus.  86 
Athletics,  nonbattle  injury.  251,  2.52 
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Atypical  lichen  planus.  86 
Avgcst.  Maj.  H.  E.,  recommendations  on 
consultation  services,  215 
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laundry  facilities,  28 
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Board  for  Investigation,  etc. — Continued 
in  the  Army.  8cc  Army  Epidemiolog¬ 
ical  Board. 
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tetanus  toxoid  adopted,  287 
Canadian  Research  Committee,  research 
in  aviation  clothing,  47 
Canal  Zone,  yellow  fever  vaccination  re¬ 
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Carbohydrate,  amount — 
consumed,  103 
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protective  clothing : 
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toxicity  testing,  49,  77 
safety  program,  241,  242 
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bathing  facilities,  29 
cholera,  315,  316-317 
plague,  318 

China-Burma-India  theater ; 
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77 
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malaria  preventive  measures,  20 
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epidemic,  India,  316 
incidence  in  triKip.s,  316-317 
vaccination : 
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348.  356-357 
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Cholera — Continued 

vaccination — Continueti 
effectiveness,  31.5-,317 
methods,  315 
reactions,  317 
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sterilization  studies.  82 
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Civil  War : 

mental  hygiene,  172 
neurology,  173 
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45-16.  49 
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anthropometric  measurement.  81 
clothing.  46 

Clinical  psychologists,  functions.  175.  176, 
177.  189,  210,  211 

Cloxtridin,  found  in  woolen  clothing.  44 
('loMtridiiinh  tvtiini,  in  tetanus  toxoid.  287 
Clothing : 

adaptation  to  military  reiiuirements,  35 
adaptation  to  physiologic  nee<ls.  35,  4.5- 
55 

arctic,  43.  64.  65 
aviation.  47 

cold  weather.  .36.  37.  38,  6.3-73 
contaminatwl  with  Ctostridin.  43—14 
decontamination,  48,  57,  .58 
desert,  55 

design.  35.  36,  47.  48 
development.  42.  4.3.  44 
directives,  78,  79 
disinfestation.  42,  57.  58 
durability,  35 
elwtrically  heated.  47.  48 
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Clothing — Continued 

environmental  hazards,  relation,  :<ti 
exchange  .system,  22,  23,  2t$ 
fabrics, 47,  4H,  ,‘>i,  m 
allergy  to,  77 

for  cohl  weather,  3«,  ,12,  (};i-73 
for  hot  climates,  38 
for  Jungle  uniftirm,  11,  .12.  .1.1,  .14 
fireproofing,  4» 
fit,  35,  39,  89,  «() 

causative  agent  Iti  accidents,  212 
ho^tal,  41 

hot  weather,  .38.  11-8.3 
impregnation : 

against  chemical  agents  and  tire,  3H. 

74,  75 

against  insects,  .'Pt,  42,  17,  5t^19 
effect  on  uniform,  Tkl.  18 
physiologic  effe<-ts,  74.  71 
processes,  38,  78 
U)xicity,  49, 17,  74,  71 
industrial  medicine  aspects  of,  82-Kt 
Jungle,  48,  51,  .12 
materials,  48 

medical'  problems  assoi'iated  with,  .19-73 
medical  research,  4.1-.10 
nurses,  41 
porosity,  53 
properties,  .35-,38 
protective  against — 
chemical  agents,  38,  71 
cold,  38,  49 
cold  injury,  .38  42,  72 
drowning,  47 
fire,  38.  47.  49,  71 
in.sects,  11,  42.  49.  K3 
mosquitoes,  1,1-18 
.schistosomiasis,  19 
solar  radiation,  .11 
relation  to — 
climate,  48,  81,  71 
cold  injury,  xi.  .38,  42.  88-73 
environmental  hazards,  31 
fatigue,  41 

heat  regulation,  xi,  11-11 
industrial  hazards.  .38 
skin  di.sea.ses,  81-82 
re.search.  47,  11-.11 
salvage.  M1-H2 
sciem-e.  ,31 

shortages,  27.  88-89 


<  ’lot  hing — <  'out  inued 

N|)e<‘ialize<l  uniforms,  43 
.suiiply,  35,  38,  71 
lariffs,  80-81 
tests,  4.3,  44.  4<$,  10 
thermal  insulation.  47 
toxicity  testing,  49 
training  in  proper  use,  89 
tropical.  43.  80-81 
tropic-proofed,  77 
waterproofing.  49 
weight,  39 
wind  resistant,  43 
winter,  44,  71 

wtM>len,  tested  tor  bacteria,  43 
World  War  I.  38-42 

t'lothing.  National  Research  Council  Sub¬ 
committee  on.  studies : 
cold  weathe.-  clothing,  til 
impregnation  of  clothing,  74,  71 
Jungle  clothing,  51,  ,14 
iitosquitoproof  fabrics,  58 
physiologic  as|)ects  of  clothing,  35,  47 
Coast  Artillery,  nonbattle  injury,  25S 
Coa.st  Guard.  United  States,  women’s 
branch,  2 

Con  BN,  Col,  S.  A.,  a(cident  prevention  rec¬ 
ommendation,  240,  284 
Cohen.  Lt  Col.  U.  R..  mental  conditioning, 
181.  202 
Cold : 

cau.satlve  agent  In  nonbattle  injury,  211, 
252 

piiyslologlc  effects.  49,  81 
physiologic  met'hanisms  for  adaptation, 
32  83 

trauma.  M’c  Cold  injury. 

Cold  injury 

Incltlence,  83,  87,  88,  79,  72 
World  War  1,  84 

included  in  nonbattle  cusualt  y,  2,>7 
relation  to  clothing,  xi,  .38,  42.  t!8-73 
Svf’  alxo  '.l'reDchf(«)t. 

(■••inbat  Ns.t,  82.  87.  71,  72 
Combat  ration,  n’cc  under  Ration. 
ConMiiission.  phy. steal  standards  for,  1 
<'oiiii>ensation.  for  di.subillt.v,  1 
Connaught  I.jilM)ratorles,  typhu.s  vaccine 
studies,  ;12(> 
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( ’iiiisiiltatioii  s*T\  i.  t's,  replafeiiieiu  traitiiiig 
(•filters.  iS'cc  itnilir  l-re ventive  psy- 
cliiatry. 

C'ooK,  (i.,  ineaniiig  of  mental  li>uieue,  172 
(’OOK,  Maj.  K.  L.,  '■Aeeuleiital  Trauma  " 

('ix)KK,  R.  A.,  stmiy  <>(  reaetidiis  to  teraniis 
toxoid,  .‘101 
Corps : 

II  : 

nntritiou  inspection,  114 
rations  for,  lit! 
sanitation  conference,  ‘jr* 

I'V.  sanitation  conference,  2.") 

Cori>s  Area  : 

First,  clothing  research,  45.  »s'cc  also 
Service  Qmimand. 

< '  ration : 
components,  12v> 
criticism,  114 
ini.suse,  132 

nutritional  adequacy,  117,  133 
imiatability,  114,  1.33 
n'comuiendations,  01.  123 
results  of  prolonged  consumption,  H7. 
120 

stocked  in  I'nited  Kingdom.  12i> 
suitability  for  hospital  use,  00 
supplemetitation,  1.30,  133 
use  in — 

European  theater.  131 
India-UuruMi  theater,  145 
New  (Juinea,  157 
Pacific  theater,  1.55 
Tunisian  campaign.  110 
u.se  restricted.  129 

Craft,  Camp,  mental  hygiene  service: 
intake  iirocedure,  195 
mentai  screenin.g.  191,  192.  193 
outpatient  t>sychiatry.  214 
reclassification  board.  19,S 
Crowder,  ('amp.  mental  hygiene  service, 
194-195,  220 

Cm  VANT,  Lt.  Col.  II.  A.; 
ps.vchiatric  .services,  1,H0.  222 
training  units  reimrts,  210 
Ci  TTs.  F.  11..  rejsirt  on  beriberi,  104 

1>  chiKolate  liar,  ration  supplement.  94. 
1.31.  1.55 

DDT.  for  louse  control.  42.  .5S 


Decubitus  ulcers,  relation  to  nutrition,  NO 
Defects,  di.squalifying  f(>r  military  service, 
xi.  2.  1 

Deferment  from  military  servic-,*.  3 
Deficiency  diseases; 

in  lecovered  iirisoners,  ±07 
minor  symptoms  in  troojvs,  92,  9N,  102, 
114,  in,  IIK,  119,  101,  102,  103.  104 
research,  101,  10i)-170 
N'ec  also  Malnntritioi: :  Nutrition,  den- 
cieiices. 

Deliydrated  food.  Net  under  Food. 

Dt'iitai  requirements  for  induction.  4 
Departmeiu  of  Agriculture.  See  Agricul¬ 
ture.  United  States  Department  of. 
DeiK-ndents.  induction  regulations,  2.  3 
Dermatitis  venenata  ( Dhobie  mark).  77 
Derm.'itoinycosi.s.  prevention,  10 
Dermatophyti/sis,  relation  to  clothing,  02 
Dermovaccine,  glycerinated  calf.  281 
Desert  .sores,  relation  to  iiathing  facilities, 
25 

Desert  Training  Oenter,  studies  on  effects 
of  dry  heat,  4S) 

DEtrxscH,  A  ,  meaning  of  mental  hygiene. 
171 

Devens,  Fort,  mental  hygiene  service.  214 
Dhohie  itch,  skin  lesion,  30 
Dhol)ie.s,  laundry  methods,  20-30 
Diarrhea  and  dysentery : 
hospital  adtujssion.s,  17 
incidence.  270,  277,  278 
Middle  East  theater,  20 
North  African  theater.  119 
methoiis  of  transmission,  23,  25 
prevention  20,  26,  27 
World  War  I,  277 

Dihutylphthal-ate.  for  mite  control.  .56 
Diet ; 

for  fiight  crew,  93 

for  iiatients  in  hospitals,  93-94,  119- 
120.  147,  1,56 
prisoners  of  war,  J19 
with  hepatiti.s,  120-121 
for  recovered  Allied  military  personnel. 
137 

from  Army  rations.  80 
Dietary  . 

adequacy.  90,  95,  97 
allowances,  86 
deficiencies,  142 
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Dietary  — t  'i  m  t  i  1 1  ued 
tlirwtlve>=.  Mi) 

for  Cliineso  troops,  144,  l.'iT-loS 
nutrUkinul  halame,  Sti 
nutritional  content,  tKJ,  101 
standards  for  Anny.  Ht> 

Utu.,  D.  B. : 
clothing  report,  .i4 
physiologic  studies,  4r> 
Dimethylphthalate,  for  niite  control,  .'jO,  57 
Diphtheria : 

immunity  to,  ‘tUl 
immunization : 

administrative  retpiiremeiifs, 
contrain(!i<‘ations,  ;i32 
reactions,  .‘{32,  33;t 
incidence,  333 
tc'xoid,  331,  3.‘{2 

IMscliarge  for  disability,  1,  2.  3, 

Disease : 
death  rates,  235 

Included  i?i  nonbatrle  casualty.  257 
uoneffectiveness  from,  24H-249 
Disliwashing,  relation  to  transmission  of 
diarrhea,  25 
Division : 

5th,  (lothing  tests,  43 
!)th,  bathing  facilities,  22 
35th.  bathing  facilities,  22 
37th.  nutrition  survey,  155 
S5th.  shower  and  clothing  excluiiige  unit, 
26 

Draft  boards.  Noc  Selw-tive  Service  Sys¬ 
tem,  local  boards. 

D  ration,  use.  129,  l.'tO,  157 
Drowning,  nonliattle  death,  251,  2.53 
Dubbin,  for  waterpr(M)ting  shoes,  40,  70 
Di  Bois,  B.  F.,  study  in  aviation  medicine. 
47 

DixBAi.,  F..  rei>ort  on  [►sychosoniatic 
studies,  2.54-255 

DuPont  t'o.,  flameproof  treatment  for 
clothing.  75 
Dyes,  .sensitivity  to,  77 
Dysenter.v.  s’cc  Diarrhea  and  dysentery. 

Kastern  Defense  roiuniand.  la-rsonal  hy¬ 
giene  training.  10 

Edema,  in  recovered  prisoners,  lOT 
Edgewoml  .Irsenal.  work  on  protev'tivc 
clothing,  43 


I'.dible  wa.ste ; 
aiiuMints,  97.  !<s.  9!).  102 
reasons  for.  100 

Education,  reipiirements  for  induction,  2 
Egg.  sensitivity  to,  323 
Egypt : 
plagtie,  318 

yellow  fever  vaccination  requirements, 
310,  311 

Eighth  Air  Eijrce,  nutrition  study.  92 
Eighth  Army,  nutrition  study.  158 

Eighth  Service  Command,  neuropsy- 
chiarric  consultant.  227 
Eisendorff.r.  Maj.  .V  .  psychiatric  treat¬ 
ment.  l!»9-20O 

Emergency  ration.  Nec  utuh  r  Ration. 
Encephalitis.  Ja\>ancse  B.  8cc  Japanese 
B  encephalitis. 

Encei»haliti.s,  ivostvaccinal.  286-287 
Energy  requirement  studies,  S6.  107,  125 
Engineer  Replacement  Training  Center. 
Fort  Belvoir  mental  hygiene  service, 
180,  188.  204.  206-210 

Engineer  Replacement  Training  Center, 
Fort  Leonard  Wood : 
personnel  consultant  service.  178 
jvsychiatric  caseload.  214 
Engineers,  C'orixs  of : 
accidental  injury.  2.56.  2.5S 
low  back  injury,  261 
safety  measures,  241 

Engineers.  Office  of  the  Chief  of.  safety 
program.  242 

England,  nutrition  sttidy,  92 
Enlistment (s)  in  Army: 
number.  2 

physical  stiindards.  1 

Epidemiology  Division.  Office  of  The  Sur- 
g**on  Oeneral.  immuniztition  program. 
271.  278 

Equipment,  troitic-proofed,  77 
Equipment  laboratory.  Army  Air  Forces. 

(•lothing  studies.  47 
Etiro|)ean  theater ; 
accidental  deaths.  2.53 
accidental  injury.  2.52 
accident  prevention  program,  2,56.  264. 
265 

aircrew  tests,  followup  study,  it 
alcohol  poisoning,  deaths.  265,  264 
barber  kit.  u.se,  24 
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Kuni|H*uii 

bathiiiK  facilltit*s,  20- 

<'ivHiuii  foixi  problem,  110 

clothiDK.  00.  71-7.‘l.  70-hO 

•■old  injury,  00.  72.  70.  80 

diarrhea  and  dysentery,  277 

diphtheria,  dild 

fo<Kl  for  eoinbar  troops.  !)2 

footgear,  survey,  70 

gas  mask  for  patients,  70 

laundry  faeilitles,  22,  2;{ 

louse  Infestation  end  control,  .Ki.  :{22 

nonbattle  injuries,  24.7,  248 

nutrition,  !>2,  122-127 

re<'overe<l  prisoners,  l<i7,  1(!8 
personal  hygiene.  20-24 
prisoners  of  war,  i:{0-140 
rations,  127,  124-140 
.sensitivity  to  dyes  and  fabrics,  77 
shoes,  fitting  of,  78-80 
tetanus  tosoid  administration,  20r» 
training  in  j)ersonal  preventive  meas¬ 
ures,  17,  18 

treiK’hfoot,  1,'i,  20,  0!),  72,  71),  SO 
typhoid  fever,  277 
typlius  fever,  .722 

Kvacuation  Hospital,  stii  acci<lental  in¬ 
juries,  2."<) 

Kvkkts,  Lt.  ('ol.  W.  H.,  retraining  centers. 
rejMirt,  200 

Kxpeditionary  Force  Menu  No.  1  (11  ra¬ 
tion).  !I7.  147,  14.'.,  140 
Kxplosivcs,  nont.attle  injur.v,  2.">1,  2.'.2.  2."xl 
Kye  injury,  201 -202 

Fatirics  : 

allergy  to.  77 

cliaracteristics.  .7!).  47.  44.  47 
for  cold  weather.  ,77,  (!."i,  (id.  77 
for  hot  dry  climates.  .7(). 
for  jungle  uniform,  4s.  .'>1.  ."12.  .'xt.  .'>4.  .'<0 
Falling  trees,  nonlmttle  injury.  2.">2 
Falls,  nonliiittle  injur.v,  2.'>0 
Far  Phist,  clotliing  impregnation  (.“sts,  .77 
F.vkkkli..  <  'ol.  M.  .1, : 

preventive  iisyctiiatric  measures,  l.s,'.. 
IMS.  207 

reliai.ilitatiou  of  ps.vchoneurotics,  report. 
208 


Fat,  amount — 
consumed,  10.7 
in  he|Mititls  diet,  120-121 
in  rations.  126 
Fatigue ; 

factor  in  accidents,  2.77 
relation  of  clothing,  4." 

Federal  Se«’urlty  Agency,  yellow  fever 
vaccine  arrangements,  .707 
Feet,  care  of.  14-1.'.,  16,  17.  28.  78 
Field  Artillery,  nonbattle  injury,  2.".8 
Field  Artillery  Ueplacement  Training  Cen¬ 
ter.  Camp  Roberts,  mental  hygiene 
•service  : 

administration.  188,  100 

ca.seload,  214 

intake  pns'edure,  105 

per.sonnel  adjustment  le<‘tures,  212-21.7 

therapy,  100 

Field  .\rtillery  Replacement  Training 
Center,  Fort  Bragg,  mental  hygiene 
•service  at,  102 
Field  Jacket,  development.  47 
Fifteenth  Air  Force,  nutrition  studies.  117 
Fifth  Army: 

casualties,  luittle  and  nonl)Uttle.  256.  260 
clothing,  .77 

cold  injury,  relation  to  clothing,  67 
nutrition  studies.  117 
sanitation  (s)nference.  25 
shoeimcs,  use,  68 

shower  find  clothing  exchange  units,  26 
trenchfoot,  incidence,  67.  68 
Fifth  Service  ('ommand,  nutrition  stuilies, 
86 

Filariasls,  cau.se  for  reje<*tion.  5 
Finance  1  )e|)firtment.  survey  of  dietary  of 
small  unlt.s,  1,76 

Finkheko.  Maj.  M,  H..  rei>ort  on  iiccidents, 
240-241,  264 

Fire  find  Accident  Advisory  Board,  24.7 
Fircfirms.  accidents,  251.  252.  2.57.  265 
Fire.  nonl>attle  injury.  251.  252 
Fire  pri'ventlon,  iidvi.sory  Ixmrd,  247 
Fir«--retiirdiint  for  clothing.  75 
First  .\rmy; 

ficciilents  during  maneuvers.  240 
sanitiition  during  nmneuvers,  l(i 
First  Corjis  Arefi.  clotliing  researcli.  45 
Five-in-one  ration,  116,  117 
Flight  lunch.  02.  !M 
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Florida.  juiiKlt*  I'lothinB  field  tests,  .">1 
F'ly  control,  rel-ation  to  illarrhea.  2."i 
Food : 

caloric  value.  i>7. 1>».  100.  l(«.  1(11 
captiire<l  eneni.v  fiKidstuffs  used.  Kll 
classification.  1)0,  07,  OH,  127 
con.servatlon,  102.  112 
consumed.  02.  SHi.  07.  101 
dehydrate<l.  I.'IH,  14.”>.  140.  147.  I."i2.  l.T."! 
for  civilians  in  llberate<l  and  occupied 
areas,  100-110 
for  combat  troops,  ill 
for  prisoners  of  war,  106-100 
groups.  102,  123 
habits,  80.  110-112.  141,  1,7.‘{ 
handlers,  2.5 
handling,  06,  156 
leftover,  1(X1 

preparation,  06,  103,  110-112,  122,  140. 
1.'3.  154 

procurement,  05,  100 

from  local  sources,  131,  1.30.  1.55,  1.56- 
157 

quantity  consumed,  87.  i>7.  08,  00,  101- 
104 

spoilage,  155,  156 
supply,  112-113,  154 
transportation,  140,  151,  154 
unauthorized,  25,  26,  27 
waste,  98,  100,  102.  111.  121.  122.  127 
campaign  against,  121.  12^1 
8cc  also  Ration  (s). 

FchkI  and  Drug  Administration,  86 
Food  and  Nutrition  Hoard.  National  Re¬ 
search  (ZVumcil,  86,  1.50 
Fowl  and  Nutrition  Division,  Office  of  The 
Surgeon  General.  87.  05 
Food  Service  Program.  Office  of  The  (Quar¬ 
termaster  General.  02 
Footgear : 

for  cold  vreather.  65.  66-73 
for  desert.  .55 
for  tropics,  62-ti.3 

relation  to  cold  injury,  38.  66-73,  70-80 
relation  to  skin  di.seases.  62 
research,  47,  48.  64.  71 
shortage,  68-70 
sizing  and  fitting,  77-80 
toxicity  of  dyes  and  finishing  materials, 
77-78 


Footgear — Coutinueil 
waterpr(K)fed,  73,  76 
World  War  I.  30-41 
Forbks.  W.  H.,  clothing  study,  35.  47 
Foreign  Economics  Administration,  1,55 
Formaldehyde  fumigation,  for  rebuilt  shoe 
sterilization.  82 
Fort — 

Belvoir,  mental  hygiene  service,  180.  1,88, 
204.  200-210 

Benning,  parachute  injuries  study.  257 
Bragg,  mental  hygiene  service  at,  102 
Deven.s.  mental  hygiene  service.  214 
Francis  a  Warren,  mental  hygiene  serv¬ 
ice.  226 

Knox,  energy  expenditure  studies,  87. 
101 

Leonard  Wood : 

personnel  consultant  service.  178 
ps>'chiatric  ca.seload,  214 
Lewis,  mental  hygiene  service,  189.  lOi). 
214 

Meade,  food  consum|>tlon  survey,  110- 
111 

Monmouth ; 

energy  expenditure  studies,  87 
mental  hygiene  service.  170-180.  183 
Riley,  clothing  field  test,  43 
Fourt,  L.,  clothing  study,  36 
Fra.nkfubth.  V.  L.,  comment  on  psychi¬ 
atric  screening,  101 

Freedma.n.  Maj.  H.  L..  mental  hygiene  unit 
development,  170-180 
French  Army : 

tetanus  toxoid,  use,  288,  200 
trenchfoot  incidence,  68 
Friend,  (Uapt.  M.  R.,  reiKirt  on  indirect 
group  therapy,  200-210 
Frostbite,  relation  to  clothing,  .38.  See 
also  Cold  injury. 

Fumigation  gases,  for  typhus  control,  .57 
Fungus  infei’tions.  27.  28,  38,  81-82 

Gamma  globulin ; 

measles  prophylaxis.  .33.5 
viral  hepatitis  prophylaxis,  3.36 
Garrison  ration.  S’w  under  RjUion. 

Gas  gangrene,  prophylaxis  for,  .3,37 
Gas  inask.s,  for  wounded  men,  76-77 
Gastrointestinal  di.sease.  Ncc  Diarrhea 
and  dysentery. 
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(  Jeneral  ho.si>ital ; 

12th,  ailinission.s  for  liuriis.  2<*2 
17th.  nutrition  survey,  121 
2l8t,  eye  injuries,  261-262 
Wakeinan,  nutrition  studies.  k(> 

Walter  Ree<i,  hospital  diet  studies,  S6 
General  service  classitleatioti,  2,  4.  8 
Geneva  Convention,  foo<l  for  prisoners  of 
war,  105,  106,  108,  140 
German  Army : 
ration.  140 

trenchfoot,  incidence,  68 
German  prisoners  of  war,  105-10!) 
Germany,  survey  of  civilian  f(M>d  needs, 
110 

Glider  Infantry,  326th.  ctunplaints  on  re¬ 
built  shoes,  82 

Globulin.  See  Gamma  globulin. 

Glossitis,  symptom  of  nutritbinal  defi¬ 
ciency,  143 

Gloves,  protective,  47,  56,  64 
Goi.den,  W.  K.  C.,  nutrition  st.u<iy,  162 
Goldman,  Lt.  (VjI.  G.  S.,  consultation  serv¬ 
ice,  effectiveness,  196,  198 
Gonorrhea,  deferment  for,  6 
Gordon,  J.  E.,  “Accidental  Trauma,”  233- 
269 

Gray,  J.  P.,  meaning  of  mental  hygiene, 
172 

Griftith,  Lt.  Col.  W.  H.,  nutrition  report, 
118,  120,  121 

Ground  Forces.  8Ve  Army  Ground  Forces. 
G^TT.^fACHER,  Lt.  Col.  M.  S. : 
clinical  psychologists,  utilization,  211 
mentiil  hygiene  services,  supervision, 
174.  213 

military  value  of  psychiatry,  218 

Hair  cut.  regulation.s,  13 
Halloran,  Col.  R.  D. : 

consultation  service,  rec-onimendations, 
187,  188 

psychiatric  screening,  evaluation.  18.5 
Hammond,  W.  A..  Surgeon  General,  re¬ 
forms  instituted.  173 
H.vrris.  .M..  clothing  research.  3»>,  47 
Harvard  Fatigue  I>at)orator.v,  clothing  re¬ 
search,  45.  46.  47 

Harvard  Cniversity,  Sc'hool  of  Public 
Health,  study  of  clothing  related  to 
cold  injury,  6.3 


Hawaii : 

tetanus  iti  civilian  {lopulatiou,  29ti 
yellow  fever  vaccination  requirement. 
310-311 

Hea«l  nets,  for  protection  against  mosqui¬ 
toes.  56 

Health  e<lucation.  i)ersonal  health  prac¬ 
tices.  XI,  SII 

Health  Eilucation  I'nit.  Office  of  The  Sur¬ 
geon  General,  training  aids,  17 
Health,  National  Institutes  of.  See  Na¬ 
tional  Institutes  of  Health. 

Heat ; 

cau.>iative  agent,  nonbattle  injury.  251, 
252 

physiologic  mechanisms  for  adaptation, 
31,  32,  33-35 
trauma,  xi 

Hemoglobin  deficiencies  in  troops,  163 
Hepatitis : 
diet,  120 

jaundice  following,  313 
posttransfusion,  336 

Herbertson,  Lt.  Col.  E.  R.,  study  of  Anglo- 
American  ration  scale,  115 
Herrington,  L.  P..  clothing  studies,  47 
HiUiER,  Maj.  I).  W.,  importance  of  psy¬ 
chiatric  preventive  measures,  208 
Hillman,  Brig.  Gen.  C.  C..  proposal  for 
retraining  of  psychoneurotic  soldiers, 
208 

Hinde,  Brigadier  H.  M.,  study  of  Anglo- 
American  ration  scale.  115 
Homologous  serum  hepatitis,  prevention, 
.336 

Hood,  Camp,  mental  h.vgiene  service,  189, 
201,  204-205 
Hospital (s)  : 
diets,  9.3-94 

evacuation.  8tli,  accidental  injuries,  256 
general : 

12th,  admissions  for  burns,  262 
17th.  nutrition  survey,  121 
21st,  eye  injuries,  261-262 
Wakeinan,  nutrition  studies.  ,86 
Walter  Reed,  hospital  diet  studies,  ,86 
laundry  facilities.  28 
ration  ; 

in  Euroi)enn  theater.  13.3-134 
in  India-Burma  theater,  143,  147,  148, 
149,  1.50.  151 
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Hospital  ( s )  — t’oiitiiuied 
ration — ('ontinued 
in  North  African  theater,  lld-120 
ill  Pacific  theater,  154,  156 
in  United  Kingdom,  126-129 
overseas,  93-95 
supplement,  94.  131,  151 
Turner’s  Lane  Hospital,  studies  of  nerv¬ 
ous  disorders,  173 

Houloose,  MaJ.  ,1..  psychiatric  orientation, 
190 

Howe,  Col.  P.  E. : 
nutrition  studies,  102,  104,  117 
rations  in  India-Burma,  recommenda¬ 
tions,  145 

Human  Nutrition  and  Home  Fk-onomics, 
Department  of  Agriculture  Bureau  of. 

Sir 

Hi  NT,  MaJ.  R.  C. : 
adviser  system,  205 
psychiatric  screening,  190,  191 

Hygiene,  John  B.  Pierce  Laboratory  of,  46 

Immersion  heaters,  for  hath  centers,  22 

Immune  serum  globulin.  See  gamma  glob¬ 
ulin. 

Immunzation : 

administrative  reqirements  in  overseas 
theaters,  337 
Army  program,  271-272 
cholera  vaccination : 

administrative  requirements,  315,  347- 
348,  356-357 

development  and  adoption,  313-314 
directives,  314,  315 
effectiveness,  315-317 
immunizing  agent,  314-315 
methods,  315 
reactions,  317 
diphtheria  immunization : 
administrative  requirements,  331,  333, 
359 

directives,  332,  359 
immunizing  agent.  331 
reactions,  332,  333 
gas  grangrene  iminunization,  337 
infiuenza  vaccination : 

administrative  requirements,  325,  360 
development  and  adoption.  323-324 
efTec'tiveness,  325-326 
immunizing  agent,  324-325 


Immunization — Continued 
infiuenza  vaccination — Coiitinuetl 
methods,  325 
reactions,  326-327 

Japanese  B  enceiihalitis  vaccination  : 
administrative  requirements.  328,  329 
development  and  adoption,  327 
directive,  TB  Med  181,  328 
effectiveness,  329 
immunization  agent,  327-328 
methods.  328-329 
reactions,  329-331 
legality  of  policy,  .340 
measles  prophylaxis,  335 
plague  vaccination : 

administrative  requirements,  318,  357 
development  and  adoption,  313-314 
ilirectives,  314,  318 
effe<‘tiveness,  318-319 
immunizing  agent,  317-318 
methods,  318 
reactions,  319 
records,  337-338 

Rocky  Mountain  Spotted  Fever  vacci¬ 
nation  ; 

imimunizing  agent,  334 
policy,  .333-334 
reactions,  335 

scarlet  fever  immunzation,  336 
smallpox  vaccination : 
administrative  requirements.  283,  351- 
352 

development  and  adoption.  280-281 
directives,  282 
effectiveness,  284-285 
immunizing  agent.  281-282 
methods,  282-284 
reactions,  285-286 
supply  problems.  .338-340 
tetanus  immunization : 
administrative  requirements,  292,  293, 
.353-354 

development  and  adoption,  271,  287- 
290 

directives,  292,  293,  294 
effei-tiveness,  29.5-299 
immunizing  agent.  290-292 
methods,  292-295 
reactions,  294,  299-305 
recording,  293 
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liiiiminiz.)tiiin — 

typhoid-iwratyphoid  \arcination : 

administrative  re<}iiirements,  274.  275, 
27«.  3.".2-3.5a 

development  and  adoption.  272 
directive.  273,  274 
effev-tiveness.  276-27!) 
immunizing  agent,  272-273 
methods,  27.3-276 
reaction.s.  27!)-2Ht( 
typhu.s  vaia  ination ; 
administrative  re<iuirements,  .321, 
349-350,  354-^1.55 

development  and  adoption,  31.3-314 
directives,  314.  321 
effectiveness,  .322-32.3 
immunizing  agent.  319-321 
methods.  .321-.322 
reactions.  .32.3 

viral  hei>atitis  prophylaxis,  3.36 
yellow  fever  vaccinalion : 

admini.strative  re<iuirement!»,  .'to!).  310, 
.311.  .343-;i45.  .3.".8-;i.59 
development  and  adoption.  .306-.307 
directives.  30!l.  310 
effectiveness,  311-312 
immunizing  agent.  .307-.30f( 
methods,  309-311 
reactions,  2.S0,  312-313 
Impregnation  of  clothing: 

against  chemical  agents  and  fire.  .38.  74, 
75 

against  insects,  .38.  42.  57.  .58-.59 
effect  on  uniform.  5.3,  .56 
physiologic  effects,  74,  75 
processes,  .38,  76 
toxicity.  49,  57,  74.  75 
Indalone,  for  mite  control,  .5<i 
India  : 

cholera.  316,  .317 
vaccination.  315.  316 
nutritional  status  of  civilian  popt:’  -.tion, 
141 

plague,  .318 
smallpox.  284 

loi'al  procurement  of  vaccine,  282 
strains  for  <-holera  vaccine.  314 
typhoid  fever,  27.3 

yellow  fever  vaccination  requirements. 
.310,  .311 

Srr  also  (’hina-Biirma-India  theater. 


Indiana  University  clothing  studies.  .5.3 

Induction  : 
exanuners,  4.  7 
liinite*!  .service  i)ers»>nnel.  3 
t.  i^bers  of,  2 

physical  and  mental  standards.  1,  2 
screening.  1.  2,  7.  185 

Industrial  Hygiene  Section.  Office  of  The 
Surgeon  General,  atrident  prevention 
program.  267 

Industrial  medicine,  accident  prevention. 
244 

Infantry,  nonbattle  injury.  2-58 

Infantry  Board,  clothing  field  trials,  44 

Infantry  divisions : 

battle  and  nonbattle  casualty  studies, 
256,  260 

.3d.  tests  of  s<K'ks.  68 
9th,  bathing  facilities.  22 
35th.  bathing  facilities.  22 

Infantry  Keplacement  Training  Center, 
mental  hygiene  service : 
administration,  188,  190 
intake  prcxedure,  195 
lecture  program.  213 
morale,  evaluation.  227,  228 
reelassitivatioo  board.  198 
.screening.  191,  193 

Infectious  disease,  cause  for  rejection,  5 

Influenza : 

Oommi.s.sion  on  (Army  Epidemiological 
Board),  development  of  vaccine,  323 
incidence,  325,  .326 
vaccination : 

administrative  requirements,  325,  360 

development  and  adoption.  323-324 

effectiveness.  32.5-326 

methods,  325 

reactions.  326-327 

vaccine,  324 

Injury.  Sre  Accidental  injury :  Nonbat¬ 
tle  injury ;  Cold  injury. 

Jnsect  control : 

impregnation  of  clothing  for,  38,  56 
l)ersonal  preventive  measures,  13,  15 
jtroper  wearing  of  clothing  for,  51,  .55-61 
supi>lies  for,  27 

Institutes  of  Health.  Sec  National  Insti¬ 
tutes  of  Health. 

Internal  Security  Division,  Dffice  of  The 
Provost  Marshal  General,  241 
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Intestinal  disease  See  Diarrhea  and  dys¬ 
entery. 

Intestinal  parasites,  5,  27 
Iron: 

amount  in  rations.  126 
Chinese  ration,  144 
consumed  in  diet,  83,  103 
deticlency,  166 

Italian  camt>aJgn,  rations  for,  116 
Italy ; 

clothing,  36 

cold  injury  casualties,  65,  79 
diarrhea,  23 
footgear,  79 
laundry  service,  25 

Japan,  Japanese  B  encephalitis  vaccina¬ 
tion  requirements,  93,  328,  329 
Japanese  B  encephalitis; 
incidence  among  troops,  329 
vaccination : 

administrative  requirements,  328,  329 
development  and  adoption,  327 
directive,  328 
effectiveness,  329 
methods,  328-329 
reactions,  329-331 
vaccine,  327-328 

Jaundice,  associated  with  yellow  fever 
vaccine,  308,  312-313 

John  B.  Pierce  Laboratory  of  Hygiene, 
clothing  research,  46,  74 
Johnson,  G.  G.,  “Manpower  Selection,” 
1-11 

JosiaJh  Macy  Foundation,  nutrition 
studies,  86 

Judge  Advwate  General,  upholds  legality 
of  compulsory  immunization  in  Army, 
340 

Jungle  clothing,  48,  51,  52 
Jungle  ration,  157 

Keen,  W.  S.,  nutritional  di.sease  studies, 
173 

Keys,  A.,  studies  in  nutritional  disease,  169 
Kirk,  Maj.  Gen.  N.  T.,  proposal  for  retrain¬ 
ing  soldiers,  208 

Kmpi.ing,  E.  F.,  research  in  repellants,  .56 
Knox,  Fort,  energy  exi)enditure  study.  87 
Koehn,  Lt.  Col.  K.  .1..  nutrition  consultant. 
India-Burma  theater,  148 


Korea,  Japanese  B  encephalitis  vaccina¬ 
tion  requirements,  328 
Ka,\iNES,  Maj.  S.  H. ; 

adviser  system,  201,  203,  204,  203 
military  orientation  of  psychiatricts, 
196 

military  value  of  psychiatrists,  218-219 
psychotherapy  in  training  setting,  199 
K  ration : 
components,  129 
misuse  of,  114,  132 
nutritional  adequacy,  17,  i:i3 
palatability,  114,  133,  157 
recommendations,  123 
results  of  prolonged  consumption,  87 
120 

stocked  in  United  Kingdom,  129 
suitability  for  hospital  use,  94 
supplementation,  130,  133 
use — 

by  Army  Air  Forces,  118 
in  European  theater,  131 
in  India-Burma  theater,  145 
in  Tunisian  campaign,  116 
restricted,  91,  129 

Laboratory,  2d  Medical,  sanitation  confer¬ 
ence,  25 

Labor,  Department  of.  cooperation  in 
safety  program,  242 
Labor  reserve,  utilization,  3 
Latin  America,  nonbattle  injury,  247,  248 
Laundering,  loss  of  impregnates,  57 
Laundry  facilities : 
improvised,  25,  28,  .30 
in  European  theater,  22,  23 
in  North  African  theater,  25 
in  Southwest  Pacific  Areas,  27,  28 
mobile  units,  25 
World  War  I,  41-42 

Laweg.  Brig.  Gen.  H.  J.,  significance  of 
training  center  psychiatrists,  217 
Leblond.  C.  P.,  study  in  thyroid  response 
to  cold,  .32 

Ledo  Road,  river  Imthing.  29 
Lee.  Camp: 

clothing  field  tests,  50,  78 
mental  hygiene  .service,  200-201,  202, 
209,  214 

ration  test.s,  87,  122 

Lr.MKAf,  P.  V.,  mental  health  services,  226 
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l'«*t)nar(i  Wood,  Fort; 
personnel  eonsultant  service,  ITS 
psychiatric  caseload,  214 
Lewis.  Fort,  inentai  hygiene  service,  IK!), 
1!)!).  214 

Lichen  planus,  atypical,  80 
Life  raft  ration,  94 
Limited  service  personnel,  2,  3,  4,  6,  8 
Linuqi'ist,  a.  W.,  research  in  reiiellents, 
50 

Liquor,  poison,  accidental  trauma  from, 
263-264 

Local  boards.  See  Selective  Service  local 
boards. 

Locke,  Lt.  Col.  R.  F.,  study  of  Anglo- 
American  ration  scale,  115 
Long,  Col.  A.  I’.,  “The  Army  Immunization 
Program*”  271-360 
Lono,  Lt.  Col.  P.  H. : 

"Nutrition  in  North  African  Theater,” 
113-122 

study  of  Anglo-American  ration  scale, 
115 

Louse — 
control : 

anti-louse  powder,  18,  26-27 
anti-louse  suit,  83 
DDT  used,  58 

impregnation  of  clothing  for,  42,  58-59 
in  Middle  East,  26-27 
research,  57-59 
training,  1,5,  17,  18 
World  War  I,  42 
infestation,  13,  24,  322 
World  War  I,  14 

Low  back  Injury,  study,  2.57,  261,  266 

MacArthur,  Gen.  D.,  jungle  clothing  com¬ 
ments,  52 

Madden,  A.  H.,  research  in  repellents,  56 
Madioan,  Col.  P.  S.,  importance  of  psy¬ 
chiatric  screening,  181,  183 
Maladjustment,  .symptoms,  223,  224 
Malaria : 
area  control,  27 
hospital  admissions,  17 
in  China-India-Bunna  theater,  20 
individual  protective  measures,  27,  28 
in  North  Africa,  119 
prevention,  training,  17,  20,  28 


Malay  States,  cholera  vaccination  require¬ 
ments,  315 
Malnutrition : 

epidemiology,  160 
Incidence,  160 
Chinese  troops,  143 
United  States  troops,  113 
in  India-Burma  theater,  142 
in  Pacific  theaters,  154 
in  prisoners  of  war,  1.59 
re.search  studies,  160 
See  also  Deficiency  diseases. 

Maneuvers ; 
accidents,  240 
sanitation,  16 

Manila,  tetanus  among  civilian tasualties, 
297 

Manpower — 

IMiol,  2,  3 

requirements.  Armed  Forces,  3,  7 
selection,  xi,  1-11 
shortage,  3,  6,  7 
utilization,  xi,  177,  219 
March  hygiene,  14,  15 
Marine  diving,  physical  standards,  9 
Marines,  United  States,  women’s  branches 
formed,  2 

Master  menu,  90,  91,  97,  104.  See  also 
Menu. 

McCulloch,  R.  N.,  miticide  tests,  57 
Meade,  Fort,  food  consumption  survey,  110 
Meals,  hot,  morale  factor,  91 
Measles  prophylaxis,  335 
Medical  Advisory  Board,  seminar  for  psy¬ 
chiatrists,  181 

Medical  Battalion,  .5th.  clothing  tests,  43 
Medical  Board,  clothing  field  trials.  44 
Medit'al  Corp.s.  nonbattle  injury,  258 
Medical  Department : 
accidents,  reporting  system,  239 
anti-louse  measures.  World  War  I,  13 
bathing  facilities,  inspection,  22 
Civil  War  activities.  173 
clothing  field  tests.  .50 
dietary,  approval  for  changes,  105 
energj’  expenditure  studies,  87 
field  e<iuipment,  tests,  44 
f<K)d  preparation,  responsil)llity.  85 
impregnation  of  clothing.  4:1 
menus,  review.  !)() 
nonbattle  trauma,  data,  267 
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Mwlioal  IVpiirtment — Continueil 
IH-rsoniil  hysrient*  activities,  14.  Itl 
I)ri!«>uer  of  war  food,  duties.  lOS 
rations,  revision.  87 

rebuilt  shoes,  eoinplaiuts  investiRated.  82 
safety  proRrain,  242 
siuailiatx  vac«-ine.  siHH-i flea t ions.  281 
venereal  disease.  proRrain  for  treatment. 
6 

Metiieal  examiners,  for  selection  and  in¬ 
duction.  4 

Medical  Field  Service  Sclnml,  clothiiiR  de- 
velopHient,  44 

•Medical  Nutrition  I^tboratory,  nutrition 
studie.s,  8(5.  !>4 

Medical'  Nutrition.  National  Research 
('ouncil  SulK'ommittee  on.  86 

Medical  Research  Committee,  .\mericnn 
Red  ('ross.  ImpreRnation  of  clothinR, 
42 

Medical  Research.  Committee  on.  research 
in ; 

aviation  clothing.  47 

gas  gangrene  immunization.  H.‘57 

nutrition  studies.  86 

•Medical  S<*iences,  l>ivision  of; 

cholera,  plague,  and  t.iithus  vaccinations 
re<'ommendation.s,  314 
clothing,  research,  46 
slioe  sterilization,  recommendations,  8J- 
82 

Medicine.  Committee  on,  nutrition  studies, 
86 

Mediterranean  theater : 
accident  preventiim,  264 
accidental  injuries.  2r>6 
battle  casualty  rate.  2ri7 
burns,  hospital  admissions.  262-263 
clothing.  68-6}) 
cold  injury,  66-67 
diphtheria,  .‘Wl 

glamma  globuWn  for  viral  heiwtitis. 

studies,  ,3.36 
hepatitis,  120 

nonbattle  injuries,  246,  248.  2.">7.  2(57 
personal  h.vgiene,  24-27 
idastic  Insoles,  te.sts.  78 
shoepacs.  use.  67-68 
typhus  fever.  322 


Menninger.  Brig.  Oen.  W,  C. : 

clinical  psychologists,  utilization,  211 
military  psychiatry.  s«'oi)e  and  effe<'tive- 
iie.ss.  210,  211 

Neun>i)s.vchiatric  Division,  chief.  202 
|)er.sonalit.v  factor  in  accidents,  2."."i 
p.s.v<'h!atric  disorders,  factors.  206,  207 
retraining  ps.vchoneurotic  soldiers.  208. 
200 

training  center  i>s.vchiatrists.  signili- 
cance.  217 

Mental  defects.  s<  reening  for.  xi 
Mental  hygiene : 
adviser  system.  201,  204-20."i 
clinics.  173.  220 
consulatlon  services : 
development.  175.  188-204 
effectiveness,  225-220 
estahli.shtHi  in  reidacement  training 
centers,  187,  188 
functions.  100 
intake  procedures,  105 
objectives.  188.  215,  216 
personnel  prol)lems.  189,  214.  215 
psychological  screening  performed, 
191,  192,  103 

referrals.  190.  191,  192,  193,  194,  195 
relationship  to  reclassiflcation-disiiosi- 
tion  board.  198 

report  on  overall  program,  213-216 
space  problems,  190 
studies  on  camptocormia  and  somnam¬ 
bulism  made,  201 

types  of  personnel  referred,  195,  199 
•8ec  also  under  Preventive  psychiatry  : 
si)eciflc  replacement  training 
centers. 

deflnition,  172-173 

devel<M>ment  of  concept,  171-173,  175- 
176 

lecture  program,  181.  206-207 
directives,  204 
evaluation,  211-212,  213 
for  redployed  troops.  213 
See  also  Preventive  psychiatry. 

Mental  Hygiene,  National  Oominittee  for. 
171,  173,  211 

Mental  Hygiene  Branch,  OflSce  of  The  Sur¬ 
geon  General,  established,  202 
Mental  standards  for  induction,  2 
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Menu ; 

eX|)edltioiiar.v,  !«.  143.  14.".,  14«.  147,  148, 

1.11 

for  [Mitlents  with  heimtitis,  121 

hospital,  89,  94 

master,  90.  91.  97.  104 

monthly,  89 

plan,  89.  90.  121,  122 

prisoner  of  war,  106,  108-109 

use — 

In  India-Burma  theater.  148 
in  North  Africa,  121,  122 
In  United  Kingdom,  124,  125, 127 
Mess  operation  and  practices,  103, 122,  135 
Mess  personnel,  i)ersonal  hygiene  regula¬ 
tions,  15 

Metabolism,  relation  to  wound  healing,  86 
Methyl  alcohol,  nonbattle  Injury,  252,  254, 
264 

Methyl  bromide : 

for  louse  control,  42,  57,  81 
Metropolitan  Life  Insurance  Co.,  accident 
data,  236 

Mexican  War,  nonbattle  trauma,  233 
METTfai,  A.,  value  of  preventive  psychiatry, 
171 

Middle  East  theater : 
bathing  facilities,  25 
miliaria.  62 

nonbattle  injury,  247,  248 
personal  hygiene.  25-27 
typhus,  322 

Mikeskll,  Lt.  Col.  H.,  surgeon,  37th  Divi¬ 
sion,  155 

Miliaria,  relation  to  clothing,  62 
Military  Police,  Corps  of : 
low  back  injury,  261 
survey  of  dietary  of  small  units,  136 
Military  psychiatry.  See  Preventive  psy¬ 
chiatry. 

Miller,  O.  N.,  nutrition  study,  162 
Miller,  P.  A.,  research  in  tetanus  toxoid, 
291 

Mineral  (s)  : 
in  rations,  85,  89 
requirements,  89 

Mines,  Bureau  of,  c(H»i)eration  in  safety 
program.  242 

Minnesota,  University  of,  exiieriments  in 
vitamin  requirements,  105 


Mississippi  Ordnance  Plant,  Flora,  Miss., 
mental  hygiene  reiiort,  214 
Mitchell,  S.  W..  specialist  in  neurology, 
173 

Mite  control,  repellents  and  Impregnates, 
56,  77,  78 

Mobilization  Regulations,  MR  1-9,  3,  4,  5,  9 
Monmouth,  Fort : 
energy  exiienditure  studies,  87 
mental  hygiene  services,  179,  180,  183 
Morale : 
index  to,  228 

psychoneurotic  traits  as  factor,  7 
value  of  hot  meal,  92 
Morehouse,  C.  R.,  neurologic  studies,  173 
Mosquito  control,  individual  protective 
measures,  15,  27 

Mueller,  J.  H.,  research  in  tetanus  toxoid, 
291,  298 

Multivitamins,  as  ration  supplement,  116, 
130,  143 

Murlin,  .T.  R.,  nutrition  survey,  97,  104 
MYL  powder  for  louse  control,  42,  58 

National  As.soclation  for  the  Protection  of 
the  Insane  and  the  Prevention  of  In¬ 
sanity,  173 

National  Bureau  for  Indastrial  Protection, 
cooperation  in  safety  program,  242 
National  Bureau  of  Standards,  research  in 
clothing.  47 

National  Committee  for  Mental  Hygiene, 
171,  17.3,  211 

National  Conservation  Bureau,  cooi)era- 
tion  in  Army  safety  program,  242 
National  Institutes  of  Health : 
cholera  vaccine : 
requirements,  314 
strains  studied,  314 
clothing,  research,  47,  74 
Japanese  B  encephalitis  vaccine,  require¬ 
ments,  328 

Rocky  Mountain  sjKitted  fever  vaccine 
supply,  3.34 

smallpox  vaccine  requirements,  281 
tetanus  toxoid ; 
requirements,  291 
study,  293 
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Nntiiiiial  Institutes  nf  Heultti — ('diii 
typhus  vaccine : 

new  preparation  method,  .Hi; I 
requirements,  .HI!) 
studies,  320 

National  Re.search  Council : 
cliolera  vaccination,  recommendations, 
314 

clothing,  research  and  investigations,  3.'>, 
45,  46,  47,  65,  74 

dietary  allowance  recommendations,  86 
nutrients  ii\  diet,  guide  for,  104 
plague  vaccination,  re<‘ommendations, 
314 

screening  standards,  recommendations,  5 
tetanus  toxoid,  recommendation  for 
adoption,  288 

typhus  vaccination,  re<‘omniendutions, 
314,  320,  321 

National  safety  congres.ses.  Army  partic¬ 
ipation,  243 

National  Safety  ('ouncil,  cooi)eration  in 
Army  safety  program,  242,  243 
Naval  Medical  Research  Institute,  nutri¬ 
tion  studies,  87 
Navy,  United  States : 
clothing,  research,  47 
energy  expenditure  studies,  87 
Immunization,  c-ooperation  in  program 
for  Armed  Forces,  271 
pliysical  standards  for  enlistment,  3 
ration,  emergency,  87,  95 
ration,  money  value,  88 
registrants  allotted,  3 
safety  program,  242 
tetanus  immunization,  288 
tetanus,  reiwrt  on  ca.ses  among  prisop- 
ers  of  war,  296 

typhoid-paratyphoid  vaccination,  273 
women’s  branches  formed,  2 
Neurology,  specialty,  173 
Neuropsychiatric  casualties.  8cc  Psychi¬ 
atric  disorders. 

Neuropsychiatric  Screening  Adjunct,  7 
Neuropsychiatrists,  at  replacement  train¬ 
ing  centers.  Srr  under  Preventive 
psychiatry. 

Neuropsychiatry.  171,  174.  >s'cc  alxo  Pre¬ 
ventive  psychiatry. 

Neuropsychiatry  r>ivision.  Office  of  The 
Surgeon  General : 


.\eur«»psychiutry  Division — Continued 
evaluation  of  program,  212 
meeting  of  i  placement  training  center 
psychiatrists,  216 

mental  hygiene  lecture  program,  ’202 
organization,  171,  174.  181.  202 
orientation  for  replacement  center  psy¬ 
chiatrists,  188 

preventive  psychiatry,  development  of 
concept,  171,  174,  207 
professional  supervision  of  mental  hy¬ 
giene  consultation  services.  180,  215 
social  work  personnel  approved,  211 
Neurotic  jwtients.  re)>abilitation,  208 
Neurotropic  Virus  Commi.sslon,  study  of 
Japanese  H  er  lalitis  vaccine,  329 

Newbcroii,  L.  F 
clothing  stud>  I  >,> 

studies  in  physn,..),  •  Captation  to  lieat 
and  cold,  35 

New  Caledonia,  plague.  318 
Newfoundland  Base  Command,  investiga 
tion  of  tetanus  toxoid  reac  tions,  .301 
New  Guinea : 
combat  feeding.  92 
impregnation  of  clothing,  tests,  57 
laundry  facilities,  28 
personal  h.vgiene,  27 
rations,  157 

shorts,  use  of.  prohibited,  61 
Newport  News  Port  of  Embarkation,  louse 
infestation,  World  War  I,  14 
Niacin ; 
amount — 

consumed  in  diet,  103 
in  ration.s,  126 
Chinese  rations,  144 
deflciency  in  troops,  161,  162,  165 
Night  blindness,  symptom  of  nutritional 
deficiency,  143 
Nonbattle  casualty : 
definition,  2116 

rates,  comparison  with  battle,  256-257, 
260 

Nonbattle  injury  : 
by  branch  of  service,  258-259 
causes  and  causative  agent.s,  250,  251 
252,  253 

classification,  236-237 
deaths  from,  247-248,  249,  251,  252,  253 
rates,  235,  244-245 
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Nonbuttle  injury — ('iintlnue4l 
'JSii 

(iirwtlve,  23(1 

disposition  of  patient.s,  24!),  2C1.  2H2 
hospital  admissions,  242,  244,  24(5,  248, 
250 

in — 

('hina-Burinn-Indiu  theater,  247,  248 
Eiirot)enn  theater,  245,  247.  248,  24!) 
I,>atin  Ainerlea,  247,  248 
Mediterranean  theater,  267 
Middle  East  theater,  247,  248 
North  Anieriea,  247,  248 
Paciflo  Ocean  area,  247,  248 
South  Pacific  area,  247,  240,  230 
Southwest  I’Hclflc  area,  246.  247.  24S. 
267 

inaniHiwer  lo.ss  from,  246,  248-249 
peacetime  problem,  23.3-2:15 
rates,  2:«,  235,  256,  260,  267 
seasonal  variation,  2.55 
wartime  problem,  233 
World  War  I,  2.33 
See  iilKo  Accidental  injury. 

Noneflfective,  from  dl.sea.se  and  injury. 
248-240 

•Normandy  invasion,  briefing  on  typhus,  18 
North  .4frican  Di.sclplinary  Training  Cen¬ 
ter,  nutritional  study.  119 
North  African  theater: 
accidental  deaths,  2.5.3 
aci'identai  eye  injuries,  261-262 
accident  prevention  program,  266 
bathing  facilities,  25 
burns,  262-26:1 

DDT  impregnates,  field  test.  .58 
diphtheria  immunization,  .3:1.3 
diiihtberia,  study  of  immunit.v  to,  331 
hepatitis,  120 
laundry  .service.  25 
malaria.  119 

MYL  powder,  for  louse  control,  58 

nurses’  uniforms,  shortage,  68-6!) 

nutrition.  11:1-122 

l)ersonal  hygiene.  24-27 

rations,  11.3-122 

supply  lines,  11.3 

tetanus,  295 

training  in  anti-louse  measures,  18 
typhus.  .322 

.North  .A.merica.  nonbattle  injury,  247.  248 


North  (’amp  HihxI,  mental  hygiene  service : 
adviser  system,  201,  204,  205 
attitude  conditioning  program,  20.3 
ca.seload.  219 
intake  procedures.  196 
psyidiotherapy,  199 
Nurses,  nonbattle  injury,  2.59 
Xurse.s’  uniforms,  41,  68 
Nutrients,  loss  in  food  preparation,  85,  149 
Nutrition ; 

deficiencies  in  trooiw,  117,  118,  142,  164- 
167 

t’hlnese  trooiis,  141.  143 
in  China-Burma-India  theater,  141-153 
in  European  theater.  122-140 
in  North  .\frican  theater,  113-122 
in  overseas  theaters.  112-158 
in  Pacific  theaters,  1.5,3-1.58 
in  Persian  Gulf  Command.  140-141 
in  World  War  I,  85 
level  of.  116 

rehabilitation  after  inade<iuate  diet.  117 
rehabilitation  of  recovered  Allied  mili¬ 
tary  i)ersonnel,  12.3,  137 
relation  to  prevention  and  cure  of  dis¬ 
ease,  86 

requirements  of  troops,  86,  87,  89,  90,  93. 
101-104,  123 

standards,  policies  for  pri.soners  of  war, 
108 

status  of  trooi)s.  xi.  xii,  87.  91.  9.3.  96. 1.5.5, 
1.57 

surveys,  87.  91.  9,5-105 
in  Euroiiean  theater,  136 

I>risoners  of  war,  107-108,  140 
in  India-Bumia  theater,  145,  150,  151 
in  Pacific  theaters.  157-158,  161-163, 
167 

of  pri.soners  of  war,  108,  137 
value  of  rations,  126,  157 
Chinese  ration,  144 
Nutritional  deficiency  disease: 
in  recovered  prisoners,  167-169 
minor  disturbances  in  troops.  114,  117, 
118,  160-164 
research,  169-170 
See  uUo  Malnutrition. 

Nutrition  and  Home  Economics,  United 
States  Dei>artment  of  Agriculture. 
Bureau  of.  method  of  determining 
nutritive  value.s,  101 
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Nutrition  Division,  Offloe  of  'I'lie  Surtfeon 
General,  appraisal  of  dietar.v,  IW,  105, 
108 

Nutrition  Foundation,  studies  in  flight 
crew  diets,  98 

Nutrition  Laboratory,  Pentagon  Restau¬ 
rant  Association,  studies  in  nutrient 
cooking  loss,  86 

Oakley,  C.  L.,  study  of  reactions  to  te¬ 
tanus  toxoid,  301 

Occupational  Health  Division,  OfiSce  of 
The  Surgeon  General : 
accident  prevention  activities,  24.‘{-244 
clothing,  research,  49 
OfiSce  of  Scientific  Research  and  Develop¬ 
ment  : 

clothing,  research,  47,  52 
gas  gangrene  immunization,  studies,  337 
nutrition  studies,  85,  86,  96 
Office  of  The  Surgeon  General.  8'cc  Sur¬ 
geon  General,  Offic-e  of  The. 

Oflicer  candidate  schools,  course  in  jter- 
sonal  hygiene,  16 

0'I>1.AHERTY,  F.,  meth(Ml  of  rebuilt  shoe 
sterilization,  82 

Okinawa.  Japanese  B  encephalitis  vaccine 
used  in,  .327,  328,  329,  330 
Olinick,  Maj.  S.  L.,  report  on  indirect 
group  therapy,  209-210 
Oral  hygiene,  rules  for,  16 
Oran,  laundry  service  in,  25 
Ordnance  Department : 
low  back  injury,  261 
nonbattle  injury,  258 
safety  program,  241,  242 
Ordnance  Replacement  Training  Center : 
consultation  service,  216 
mental  conditioning  program,  181,  202, 
203,  204 

retraining  program,  209 
Orlando  laboratory,  re.search : 

DDT,  58 
mite  control,  .56 
protective  clothing,  51 
DSHD.  Svr  Office  of  Scientific  Research 
and  Development. 

Osteomalacia,  symptom  of  nutritional  de¬ 
ficiency,  143 
Overcoat,  39 


Overshcies,  40,  70 

Oxygen  consumption  studies,  86 

Pacific  theaters : 
jungle  clothing  tests,  50 
iionbattle  injury,  247,  248 
nutrition,  87,  104,  1.5.3-1.58,  161-162,  166 
recovered  prisoners,  167,  168.  169 
plague,  retiuirement  for  vaccination,  318 
prickly  heat,  prevalence,  62 
tetanus  in  civilian  populations  and  Jap¬ 
anese  troops,  296 
aScc  also  Southwest  Pacific  area. 

Panama  Canal  Department : 

Jungle  clothing,  field  tests,  45,  .50,  51 
yellow  fever  vaccination  requirements, 
306,  310 

Parachute  duty,  physical  standards  for,  9 
Parachute  injury,  study,  257 
Parachute  ration,  94 

Paratyphoid  fever,  incidence,  276,  277,  278 
8<’<‘ also  Typhoid-Paratyphoid  fever. 
Parish,  H.  J.,  study  of  reactions  to  tetanus 
toxoid,  301 

Parkas,  for  protection  against  cold,  39 
Pellagra,  in  recovered  prisoners,  154,  165, 
168 

Pe.vnell,  Maj.  Gen.  R,  H.,  significance  of 
training  center  psychiatrists,  217-218 
Pentagon  Restaurant  Association  Nutri¬ 
tion  Laboratory,  nutrient  cooking  loss 
studies,  86 

Peptones,  in  tetanus  toxoid,  291-292,  303, 
304,  305 

Perkins,  M.  E.,  “Preventive  Psychiatry,” 
171-232 

Pershing,  Gen.  .1.  ,1.,  clothing  recommen¬ 
dations,  39,  40 
Pershing  shoe,  40 
Persian  Gulf  Command : 
accidental  trauma,  257 
accident  prevention  program,  266 
diphtheria  immunization,  3.33 
nutrition,  140-141 
smallpox,  284 

vitamin  supplementation  of  rations,  140 
Personal  hygiene: 
definition,  xi,  13 
directives,  10,  14 

in  China-Burma-India  theater,  28-30 
in  combat  and  field  conditions,  16,  25,  28 
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IVrsonal  hygiene — ('ontimml 
In  European  theater,  20-24 
in  Mediterranean  theater,  24,  25,  20 
in  Middle  East  theater,  25,  20,  27 
in  North  African  theater,  24,  25 
in  Southwest  Pacific  Area,  27-28 
minimum  standards  of  proficiency,  17 
policy,  14-15 
supplies,  24 
training,  15-20,  26 
Personality  factor  in  accidents,  253 
Philippine  Islands; 
bathing  facilities,  28 
tetanus  toxoid  requirements,  280 
training  program  in  disease  prevention, 
27 

Phosphorus,  consumed  in  diet,  103 
Physical  aptitude,  for  aircrew  training,  0 
Physical  defects,  disqualifying  for  mili¬ 
tary  ser vi'’"  4,  5,  0 

Sec  also  Physical  si.mdards. 

Physical  examination : 
induction,  2,  253 
separation,  5 

Physical  inspection  of  troops,  16,  27 
I’hysical  Profile  Serial  System.  8-0 
Physical  screening.  Sec  Screening. 
I’hysical  standards — 

for  induction,  1.  2.  3.  4,  5.  it 
for  spe<‘ial  categories.  0 
pliysical  Standards  Division,  Office  of  The 
Surgeon  General.  I 
Physiologic  studies,  relation  to — 

clothing  reciuirenients,  ‘51-35,  42,  45-50 
diet  re«iuirenients,  105 
I’ierce  Laboratory  of  H.vgiene,  New  Haven, 
Conn.,  clothing  research,  46 
Plague — 

control  measures,  31i) 
incidence,  318 
vaccination : 

administrative  requirements,  318,  357 
development  and  adoption.  313-314 
directives,  314,  318 
effectiveness,  318~31i) 
methods,  318 
reactions,  319 
vaccine,  317-318 

Plant  Protective  Division.  Office  of  Under 
Secretary  of  War.  accident  prevention 
program,  241 


Plastic  insoles,  7H 
Plauche,  Camp,  214 

PoRTEK,  Col.  W.  C.,  practical  itsy*  iiiatry, 
182 

Post  exchange,  supplies  for  ijersonal  hy¬ 
giene.  24 

Posttransfusion,  hepatitis,  336 
Postvaccinal  encephalitis.  286-287 
Postvaccinal  Jaundice.  312-313 
Postvaccinal  tetanus,  287 
Preventive  Medicine  Service,  Office  of  The 
Surgeon  General : 

accident  prevention  program.  243-244, 
267 

biologicals,  resiM>nsibility.  339 
clothing  studies,  45 
Health  Education  TTiit  estabiished,  17 
louse  control,  re.search,  58 
physical  re«iuirements,  research,  253 
research  laboratory  initlate<l,  48 
safety  program.  242,  243 
sterilization  of  shoes  before  reissue 
recommendation,  82 
Preventive  psychiatry : 

adviser  system,  291,  ‘204-205 
cla.ssification  phase,  176-186 
consultation  service(s)  : 

Aberdeen  Proving  Ground : 
consultation  service,  216 
mental  conditioning  program,  181, 
202,  203.  204 
retraining  program,  209 
Camp  Abbot : 

altitude  conditioning  program,  208 
consultation  service,  189, 199-200 
Camp  Blandinit,  213,  214,  215 
Camp  Callan,  180, 188,  203 
(’amp  Claiborne.  226-227 
Camp  Croft : 

intake  procedure,  195 
mental  screening.  191,  192,  193 
outpatient  psychiatry,  214 
reclassification  board,  198 
Camp  Crowder,  194-195 
Camp  Lee,  2(K)-201,  202,  209,  214 
Camp  Roberts : 

administration,  188,  190 
caseload,  214 
intake  procedure.  195 
personnel  adjustment  lectures.  212- 
213 

therapy,  199 
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Preventive  psyehiatry — Continued 
eonsiUtation  servieet s) — Continued 
Camp  Wheeler.  198 
Camp  Walters : 

administration.  188.  71K» 
intake  procedure,  1}).T 
le<-ture  program,  218 
morale,  evaluation,  227-228 
reelassifleation  board,  198 
screening  191,  193 
Fort  Belvoir.  180,  188,  204,  209-210 
I’ort  Bragg,  192 
Fort  Francis  E.  Warren,  220 
Fort  I,,eonard  Wood : 
personnel  consultant  service,  178 
psychiatric  caseload,  214 
Fort  Lewis,  189,  199,  214 
functions : 

diagnosis  in  terms  of  military  serv¬ 
ice,  196-198 

evaluation  of  cases,  190 
followup  of  patients,  190 
North  Camp  Hood : 
adviser  system,  201,  204,  20") 
attitude  conditioning  program,  2(13 
caseload,  219 
intake  procedures,  196 
l)sychotherapy,  199 
referrals.  180.  190,  191,  193-194,  195 
reports  and  recommendations,  190 
tlevelopment  in  World  War  II,  175 
directives,  186 

historical  background.  171-173 
in  training  centers,  175-229 
mental  hygieme  phase.  204-219 
needs  of  group.  219-220 
neuroijsychlatrlsts,  functions.  182,  183- 
184,  189 

psychiatric  .screening.  186-204 
l)sychiatrists,  function,  219 
rehabilitation  of  psychiatric  patients, 
224 

statistical  approach,  228 
treatment  phase.  198 
Prisoners  of  war : 

dietary  and  rations,  105-109,  119. 

139-140 

directives.  106,  107,  108 
in  Zone  of  Interior,  105-109 
nutritional  disease,  159 


Prisoners  of  war — Continue<i 
Rocky  Mountain  si)otte<i  fever,  vaccina¬ 
tion,  334 
tetanus,  297 

Profe.sslonal  Service.  OflBce  of  The  Surgeon 
(Jeneral,  interest  in  cold  injury,  65 
Protective  clothing.  Sec  under  Clothing. 
Protein : 
amount — 
consumed,  103 
in  hepatitis  diet,  120-121 
in  rations,  126 

deficiency,  in  rec-overed  prisoners,  168 
metabolism,  relations  to  wound  healing, 
86 

requirements,  89,  93 
Provost  Marshal  General,  OflBce  of  the : 
accident  Information  collection.  243 
OSciieva  Convention,  interpretation,  106 
prisoner  of  war  feeding,  conference,  107 
safety  program,  241,  242,  243 
Psychiatric  consultation,  180.  Sec  also 
Preventive  psychiatry,  consultation 
services. 

Psychiatric  disorders : 
causes,  206 

factors  in  military  service.  8.  223,  224 
diagnosis.  174,  223,  224 
disposition  of  |>atients.  1,  174 
hospital  admissions,  7 
incidence,  221 

preventive  measures.  219,  222-224 
rehabilitation  of  patients,  211 
symptoms,  223,  224 
treatment.  224 
World  War  I,  1 
Psychiatric  screening — 
at  induction  stations,  1,  2,  7,  8,  187 
at  training  centers,  174,  191 
in  World  War  I,  1 

Psychiatric  Social  Work.  War  Offic-e  of,  211 
Psychiatric  social  workers,  utilization  of, 
175,  180,  195,  210,  211 
Ps.vchiatrists,  tilization 
induction  centers,  7 
replacement  training  centers,  171,  173, 
175,  181,  186,  187,  188,  189 
World  War  I,  174 

Psychiatry,  military.  See  Preventive  i)8y- 
chiatry. 
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Psychiatry,  preventive.  St'e  Preventive 
l>STchiatr.v. 

PsycholoRical  screening,  1S!>,  10‘J 
Ps,vchoiogists,  clinical : 
need  for.  ISO,  211 
utilization,  17.‘,  176,  177,  211 
Psychometric  evaluation,  102 
Psychoneurotic  di.sorders ; 
direc'tives,  7 
factors  producing,  207 
rejection  from  military  service.  7 
retraining  of  i>atient.s.  20H-210 
Psychosomatic  medicine.  172 
Psychotherapy  in  tniining  setting.  l!>0 
Public  Health  Servic-e.  1'.  S.  .Sir  I’nited 
States  Public  Health  Service. 

Puerto  Rico,  yellow  fever  vaccination  re¬ 
quirements.  .lOO 

PPLilEMS,  Canadian  system  of  physical 
classification.  S 

PULHES.  system  of  physical  classifica¬ 
tion.  8.  0 

Quarterma.ster  Board: 
clothing  test.s,  50.  53,  78 
energy  expenditure  studies,  87 
Quarterma.ster  Corps : 
clotiing ; 
conference,  71 
development,  35,  44 
surve.vs  of  use,  50,  71 
food  pr<icurement,  20,  121 
fumigation  and  hath  companies.  22.  58 
laundry  service,  23.  28.  30,  80 
low  back  injury,  261 
nonbattle  injury,  258 
shoepac  recommendations,  66 
.shoes,  investigation  of  complaints,  82 
shower  points  oi)eration.  22 
subsistence,  issue,  20,  87 
Quartermaster  fumigation  and  bath  com¬ 
panies,  allocation.  22 
Quartermaster  General.  Office  of  The  ; 
clothing,  devel()pment.  35.  49.  .50.  60,  63, 
73 

<-ombat  hoot,  changes,  71 

dietary  standard.s.  86 

f(M)d  service  program.  92 

footgear  development.  62,  6.3 

Geneva  Convention,  interpretatiim.  lOti 


Quartermaster  Generai — Continued 
menus  planue^l ; 
hospital.  96 
master.  90.  97 
prisoner  of  war.  107 
nutrition  surveys.  104 
prisoner  of  war — 
food  conference.  107 
nutrition  survey,  109 
research  in — 
climatic  conditions.  4<! 

<-lothing.  40.  45.  47.  K1 
laundry  methods.  SO 
rations,  95 

subsistence,  procurement.  91.  i)5.  102.  121 
tests  in — 

combat  clothing,  .53 

flameproof  treatment  for  clothing,  75 

Quartermaster  lauindry  Compsiny.  4S7th. 
25 

Quartermaster  Replacement  Training 
Center,  mental  h.vgiene  service.  200- 
201.  202.  209,  214 

Quartermaster  School  and  l)eiK)t.  clothing 
development.  .35.  44 

Quartermaster  Subsistence  Research  Lab¬ 
oratory.  86 

Quartermaster  Technical  Committee,  de¬ 
velopment  of  clothing,  35 
Subcommittee  on  Combat  Winter  Cloth¬ 
ing.  44.  71 

Queensland.  I’niversity  of.  skin  physiology 
research,  62 

Quotas,  for  enlistnients  and  induction,  3. 
4,  6 

Ration (s)  : 

A.  See  A  ration, 
acceptability.  91.  113.  13K 
accessory  kits,  24 
adequacy.  <8-89,  117 

aid  station  beverage  pack,  94 
allowances,  133 
amount  consumed,  87.  97-195 
n)ignientatlon.  112,  13.3.  134-137 

B.  See  B  ration, 
battle,  91 

C.  See  O  ration, 
caloric  content,  89,  127,  145 
caloric  requirements,  91 
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Kationi  s) — 
cajined,  122 
t'uptureti.  lit) 
characteristics  iu'‘Hle(l.  n7 
Chinese  troop,  144 
combat,  emerttency,  >.>‘5.  121^-121 
complaints  of  troojts,  114,  Ho 
comixMients,  ss,  .s!>,  !H,  .44,  it",  l.'l.’i,  i;{7- 
138 

1>,  iSTcc  I)  ration, 
deflcieiu'ies  in,  114 
dehydrated,  !)4,  13K 
directives.  8i).  101,  10.”>,  127 
emergency,  04-1)0,  133 
evaluation,  101 
excess  permitted,  118 
field,  89,  90,  140 
field  trials,  123,  120,  161 
Camp  Carson,  87,  104 
Camp  Lee,  87,  122 
flve-in-one.  Ncc  Five-in-one  ration, 
flight  lunch,  02,  04 
for  casualties,  130-131 
for  training  cantps,  87-03 
garrison,  87-03,  07 
liospital.  8'cc  under  Hospital, 
hospital  supplement,  04,  131,  i.’>l 
increase  in  allowances,  148 
issue,  80-iK) 
jungle  ration,  157 
K.  See  K  ration, 
life  raft,  04 
monetary  value,  87,  88 
number  drawn,  06,  103 
nutritive  value,  87,  117 
packaged,  01,  04,  112-113 
parachute,  04 

pri.soner  of  war,  119,  130-140 
reduction  in  allowances,  116,  118,  133, 
134-137,  130,  150-151 
scale,  127 
supplements : 

D  chocolate  bar,  04,  131,  155 
vitamins,  1.36-137,  14.3 

India-Burma  theater,  145,  151-1.52 
Persian  Gulf  Command,  140 
supply.  112-11.3,  120,  i;i3,  136,  141-1.5:3 
ten-in-one.  See  Ten-in-one  ration, 
twelve-in-one,  120 
tyi)es  issued,  132 


Uationi  s) — Continued 
use  overseas : 

China-Burma-India  theater,  141-1.5.3 
European  theater,  122-140 
North  African  theater,  11.3-122 
Pacific  theater,  153-158 
Persian  Gulf  Coinnwnd,  140-141 
Vitamin  content,  80.  05 
World  War  I.  87-88 

Ray,  1.,  definition  of  mental  hygiene,  172 
Reclassification  board,  108 
Recovered  Allierl  military  personnel,  nutri¬ 
tional  status,  137,  167-160 
Registrants : 
classification,  2,  .3 
number,  2 
quotas,  3 

rejecteil  for  physical  reasons,  6 
Rehabilitation  feeding,  02 
Rejection  for  military  service,  4.  5,  7 
Remedial  defects,  deferment,  6 
Repellents,  for  insect  control,  20,  27,  .56 
Replacement  training  centers,  consultation 
service  at.  See  under  Preventive  psy¬ 
chiatry. 

Research  in — 
clothing,  45,  47,  50 
emergency  rations,  95 
energy  expenditure,  86-87 
high  altitude  feeding,  92-03 
malnutrition,  160 
nutrition,  85-87 

typhoid-paratyphoid  vaccination,  272 
Respiratory  infection,  individual  preven¬ 
tive  measures,  18 
Riboflavin ; 
amount — 
consumed,  103 
in  rations,  126,  151,  157 
Chinese  ration,  144 
deficiency  in  troops,  161, 162, 163, 165 
157,  158 

deficiency  in  troops,  161,  162,  163,  165 
Riley,  F’ort,  clothing  field  test,  43 
Roberts,  Camp,  mental  hygiene  service : 
administration,  188,  190 
caseload,  214 
intake  procedure,  195 
personnel  adjustment  lectures,  212-213 
therapy,  199 
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Robinson,  S.  : 
clothing  research,  47,  .">4 
skin  infections,  reiwrt,  fil,  t52 
sweating  inei'banisni,  studies,  .'<4 
Rochester  Desert  I„aborator.v,  clothing  re¬ 
search,  47 

Rockefeller  P'oundation,  17:1 
psychiatric  problems,  studies.  17H 
yellow  fever  vaccine  production,  :ioa.  :{07, 
308,  309 

Rocky  Mountain  Laboratt»ry : 

Rocky  Mountain  spotted  fever  vaccine 
production,  307 

yellow  fever  vaccine  production,  307,  30y 
Rocky  Mountain  spotted  fever : 

Incidence,  334 
preventive  measures,  .334 
vaccination : 
policy,  333-334 
reactions,  335 
vaccine,  334 

Roentgenogram  of  chest,  for  tuberculosis 
screening,  5 

Roer  campaign,  bathing  facilities,  22-23 
Ross,  Mrs.  E.  H.,  recruiting  for  psychi¬ 
atric  social  workers,  211 
Royal  Air  Force,  clothing  research,  47 
Royal  Indian  Army  Service  ('orps,  procure¬ 
ment  of  food  for — 

Chinese  troops,  149 
United  States  troops,  145 
RrsH,  A.,  nutrition  study,  1«2 
Russia,  Jajianese  R  encephalitis,  vaccina¬ 
tion  development,  327 
Rutgers  612,  repellent  tor  mite  control,  56 
Ryukyu  Islands,  .Japanese  B  encephalitis 
vaccination  requirements,  .329 

Safety — 

program,  241-243 
publications,  242 
training,  243 

Safety  Council,  War  Department,  242,  243 
Saipan : 
rations  for,  1.55 

tetanus  among  civilian  ca.sualtle.s,  297 
Salmon,  Ma  j.  T.  W. : 
preventive  psychiatry,  value,  171 
psychiatric  problems,  report,  17.3-174 
tSahnonella  paratyphi,  in  vaccine,  273 
Salmonctia  Mchottmueltrri,  in  vaccine.  273 


^lalttiom  lla  typhosa,  in  vaccine,  272,  27.3 
Sandlek,  Lt.  Col.  .S.  A.,  aims  of  psychiatric 
treatment  program,  200-201 
Sanitary  Corps,  utilized  in  accident  preven¬ 
tion  program,  246,  264 
Sanitation  Division,  Office  of  The  Surgeon 
General,  studies  in — 
climatic  conditions,  46 
clothing,  46,  46 
cold  weather  clothing,  64 
Saran  insoles,  78 
Scabies,  prevention,  16 
Scarlet  fever  immunization,  338 
ScHACHNEB,  H.  E.,  Study  in  thyroid  re- 
.sponse  to  cold,  32 

ScHECiiTER,  M.  S.,  nutrition  study,  162 
Schick  test,  for  diphtheria,  331,  332,  3311 
Schistosomiasis : 
cause  for  rejection,  5 
Incidence,  27 

prevention,  training,  17,  27 
protective  clothing,  .59 
ScnaEUBER,  Lt.  Ool.  J. : 
mental  hygiene  program,  180 
mental  hygiene  unit,  report,  188 
Schwartz,  E.  R.,  clothing  studies,  47 
Scientific  Research  and  Development, 
OfiBce  of : 

clothing,  research,  47,  52 
gas  gangrene  immunization,  studies,  .337 
nutrition  studies,  85,  86,  96 
Screening : 

against  tuberculosis,  1,  5 
against  venereal  disease,  6 
induction,  1,  2,  7,  185-186 
mental,  1,  7 
objectives,  1,  2 
physical,  1,  2 

psychiatric,  1,  2,  7,  8,  174,  181,  191 
replacement  training  centers,  184,  185, 
191,  192,  193 
World  War  I,  174 
Scrub  typhus,  prevention : 
area  control,  27 
Impregnation  of  clothing,  .57 
training,  17 

Scurvy,  hospital  admissions,  160 
Second  Air  Force,  nutrition  study,  92-93 
Second  Army,  sanitation  during  maneu¬ 
vers,  16 
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Secretary  of  War,  advisory  board  on  fire 
and  accident  i>revention,  243 
Seidenkei.!).  Lt.  ('ol.  M..  seie<‘tiou  of  clinical 
l>sycholoKists,  211 

Selectees,  screening  for  physical  and  men¬ 
tal  defects,  xi,  1,  2,  7 
Selection  of  manpower,  xl,  1-11 
Selective  Service  System : 
local  boards,  2,  4,  6 
policies  and  procedures,  2,  3 
regulations,  4 

seminar  for  psychiatrists,  181 
Selective  Training  and  Service  Act,  3,  4 
Selye,  H.,  study  in  body  reaction  to  stress, 
32 

Serum  protein,  deficiencies  noted.  It 
Service  Command,  Fifth,  nutrition  studies. 

86.  See  alto  Corps  areas. 

Service  Forces.  See  Army  Service  Forces. 
Services  of  Supply : 
mental  hygiene  services,  183 
safety  program,  241 
See  alto  Army  Service  Forces. 

Seventh  Army,  clothing  report,  69-70 
Shepherd,  L.  B.,  report  on  combat  boot,  71 
Shoe(s) ; 
design,  49 
dubbin,  76 
fitting,  40,  49 
for  arctic  wear,  38 
for  aviators,  47 
reissue,  81-82 

safety  program  in  industrial  plants.  49 
sizing,  79-80 

sterilization  before  reissue,  81-82 
tariffs,  40,  70 
waterproofing,  40 
Shoepac : 

development.  65,  66,  67,  68,  70 
relation  to  cold  injury : 

Attu,  66-67 

European  theater,  69,  70,  71,  72 
Mediterranean  theater,  67,  68 
Shorts,  60.  61 
Sicilian  campaign : 
laundry  facilities,  25 
rations  for,  115 
Signal  Corps,  Army : 
energy  expenditure  tests,  87 
nonbattle  injury,  259 


SiNfMO.NB,  Brig  Ueu.  J.  S.,  immunization 
program,  271,  306 

SiPLE,  I*.  A.,  study  of  clothing  in  relation 
to  climate,  46 

Sixth  Army.  i)ersonul  hygiene,  28 
Skin — 
disease : 
prevention,  16 
relation  to  clothing,  61-62 
irritation,  from  fire  retardant,  75 
lesions,  associated  with  laundry  meth¬ 
ods,  30 
Smallpox : 
incidence,  283,  284 
revaccination,  284,  285 
vaccination : 

administrative  requirements,  28;t.  351 
352 

development  and  adoption.  280-281 
directives,  282 
effectiveness,  284-285 
immune  reactions.  283, 
methods,  282-283 
reactions,  285-286 
postvaccinal  encephalitis,  286-287 
vaccinia,  283,  284 
vaccinoid,  283,  284 
vaccine : 

local  procurement,  282 
not  administered  with  yellow  fever 
vaccine,  309 

shipment,  storage,  and  care,  281-282 
specifications,  281 
specificity  of  action,  282 
Smoky  Hill  Airbase,  flight  crew  diet 
studies,  92 

Social  workers,  in  mental  hygiene  service, 
173,  189,  211 
Socks : 

for  cold  weather  operations,  38,  40-41, 
66,  67,  69,  70,  72,  73 
sizing,  80 
tests,  88 

World  War  I,  40-41 

Solar  radiation,  protective  clothing,  35 
South  America :  , 

yellow  fever,  311 

yellow  fever  vaccination  re<iuirement.s, 
306 

Southard,  E.  E.,  value  of  preventive 
psychiatry,  171 
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South  I'aoitio  Area,  accidental  deaths  and 
nonbattle  injury,  247,  249,  253 
Si'v  iiluo  Uacitic  theaters ;  Southwest 
I'acitic  Area. 

Southwest  Pacific  Area : 
accidental  deaths,  251,  253 
accidental  injury,  256,  25S-259 
accident  prevention  program,  264 
atypical  lichen  planus,  86 
bathing  and  laundry  facilities,  27 
disease  control  measures,  27 
food  in  combat,  92 
fungus  Infections,  28 
jungle  clothing,  tests,  51,  54 
mosquito  control,  27 
nonbattle  injury,  2^6,  248,  249,  267 
Iiersonal  hygiene,  27-28 
.skin  diseases,  relation  to  clothing,  61-62 
training  in  disease  prevention,  17,  27 

Spanish-American  War: 
dietary,  86 

nonbattle  trauma,  233 
typhoid  fever,  276 

Standards,  National  Bureau  of,  research  in 
clothing,  47 

Stannabd,  Capt.  P.  F.,  study  of  Anglo- 
American  ration  scale,  115 

State,  Department  of,  negotiations  with 
India  re  yellow  fever  vaccination  re¬ 
quirements,  310 

Station  hospital : 

54th,  admissions  for  burns,  262 
73d,  admissions  for  nonbattle  casualties, 
262 

Stone,  Col.  W.  C.,  Chief  Sanitation  Divi¬ 
sion.  Ofilce  of  The  Surgeon  General,  45 

Strong,  R.  P.,  studies  in  cholera  immuni¬ 
zation,  316 

Submarine  Center  ( Conn. ) ,  energy  expend¬ 
iture  studies,  87 

Subsistence,  supply  problems,  141,  148-149 
See  also  Food;  Ration (s). 

Subsistence  Division,  Ofilce  of  The  Quar¬ 
termaster  General,  food  procurement, 
95,  102 

Subsistence  Research  Laboratory,  Quarter¬ 
master,  research,  86 

Surgeon  General,  Office  of  The : 
accidental  injury,  report,  239 
accident  prevention,  243-244,  264,  267 


Surgeon  General,  Office  of  Tlie — Continue<l 
cholera  vaccination,  recommendation, 
314 

dietary  standards,  opiniou,  86 
food  preijaration,  responsibility,  85 
Geneva  Convention,  interpretation,  106 
immunization  program,  271 
limited  and  general  service  classifica¬ 
tions,  summary  of  changes,  197 
mental  hygiene  program,  202 
morbidity  reports  program,  242 
neuroi)sychiatrists,  assignment  recom¬ 
mendations,  183 
nonbattle  injury  report,  238 
nutritional  statu.s  of  troops,  responsibil¬ 
ity,  96 

physical  standards,  re.sponsibility,  1 
plague  vaccination,  recommendation,  314 
prisoner  of  war  food,  conferences,  107 
rations,  recommendations,  89,  109 
research  and  tests  in — 
clothing,  35,  44,  45,  47,  65,  81-82 
emergency  rations,  C5 
gas  mask  for  hospital  patients,  76 
heat  regulation,  51 
mite  repellents,  56 
nutrition  and  nutritional  disease,  86, 
109-110,  169 

tetanus  toxoid  reaction,  301 
typhus  control,  57 

retraining  of  psychoneurotic  soldiers, 
meeting,  209 

safety  program,  83,  242,  243 
sterilization  of  shoes,  opinion,  81-82 
tetanus,  reports,  296 
tetanus  toxoid,  recommendation,  288 
typhoid-paratyphoid  vaccine,  recom¬ 
mendation,  273 

typhus  vaccination,  recommendation, 
314 

yellow  fever  vaccination,  recommenda¬ 
tion,  306 

yellow  fever  vaccine,  lot  discontinued, 
312 

Surgeon  General,  United  States  Navy, 
studies  in  aviation  clothing,  47 
SWEETSER,  W.,  meaning  of  mental  hygiene, 
171,  172 

SWPA.  See  Southwest  Pacific  Area. 
Syphilis,  affecting  induction,  6 
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Table  waste,  aiuouiit,  97 
Talbott,  Col.  J.  H.,  mwlical  research  in 
clothing,  46 

Tank  Destroyer  Replacement  Training 
Center,  mental  hygiene  service: 
advl.ser  system,  201,  204,  205 
attitude  conditioning  program,  20,1 
caseload,  219 
intake  pro<*e<lures,  196 
psychotherapy,  199 
Ten-in-one  ration : 
acceptability,  129 
availability,  129 
caloric  value,  117,  1.10 
deficiencies,  13.1 
hospital  diets  from.  94 
misuse.  132 
recommendations,  123 
results  of  prolonged  consumption,  87, 
120 

use  in  Europe,  1.11 
use  planned,  91 

Tests,  as  lassiftcation  aids,  179 
Tetanus : 

antitoxin,  288,  29.1 
immunization : 

administrative  requirements,  292,  293, 
35.1-354 

antitoxins  produced.  298 
development  and  adoption,  271.  287- 
290 

directives,  292,  29.1,  294 
effectiveness,  295-299 
methods,  292-295 
reactions,  299-305 
recording.  293,  337 

studies  in  degree  of  pn-tection,  297- 
299 

incidence,  295,  296,  297 
postvaccinal.  287 
prophylactic  antitoxin,  298 
toxoid : 

administration,  287.  292,  293,  294 
agent  chosen,  290-292 
booster  dose.  298,  299 
for  emergency  protection,  293 
hydrolysate  media.  291,  298,  303,  394, 
.106 

lieptones,  291-292.  301,  .102,  303,  .194, 
.105 

procurement  authority,  289 


Textile,  research,  65 

Textile  Foundation,  clothing  studies,  47 
Textile  Research  Institute,  clothing  re¬ 
search,  47 

Thaoher,  J..  accidental  injury  rejiort,  2,17- 
238 

Thiamine : 
amount — 

consumed  in  diet,  103,  157 
in  rations,  126,  133,  151 
Chinese  ration,  144 
deficiency — 

in  dietary,  142,  1.50,  158 
in  recovered  prisoners,  167,  168,  169 
in  troops,  1.50,  161,  163,  164 
requirement,  104 

Thiamine  hydrochloride,  therapy,  1.50 
Third  Army : 

accident  prevention  program,  256 
capture  of  enemy  beef,  1.11 
clothing,  report  on,  72 
Toilet  facilities,  in  North  Africa  and  Italy, 
25 

Training — 

aids,  for  personal  hygiene,  15.  17 
directives,  16 

for  men  unable  to  assimilate  basic  train¬ 
ing,  179 

for  personnel  for  mental  hygiene  serv¬ 
ices,  189 

in  disease  prevention,  18,  27 
in  personal  hygiene,  xi,  14,  1.5-20 
in  proper  use  of  uniform,  69 
in  safety,  243 

Training  center  psychiatrists.  See  under 
Preventive  psjchiatry. 

Training  Division.  Office  of  The  Surgeon 
General : 

clothing,  tests,  43,  44 
training  aids  provided,  17 
Trains,  food  on,  92 

Transportation,  Chief  of,  responsibility  in 
safety  program,  242 

Transportation  Corps,  survey  of  dietary  of 
small  units,  136 

Treesdale  Laboratory,  manufacture  of 
flameproof  treatment,  75 
Trenchfoot : 

classified  as  nonbattle  injury,  236 
disability,  13 
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Tr«*iichf(((>t — ('ontlnued 
incidence,  13,  67,  68 
World  War  I,  42 

prevention,  17.  18,  20,  60,  71,  72-73,  70 
See  aUo  Cold  injury. 

Trichophytosis,  relation  to  f«H)tgear,  62,  82 
Trtwpships,  fee<llnjf  on,  02 
Tropical  Dl.seases,  National  Research 
Council  Ooinuilttee  on : 
typhus  vaccine,  conference,  320 
yellow  fever  linniunizatlon  recommen¬ 
dation,  306 

TaroEXAu,  Brig.  Gen.  A.,  significance  of 
training  center  psychiatrists,  217 
Trypanosomiasis,  cause  for  rejection, 
Tuberculosis : 

discharge  from  service,  1 
discovered  at  separation,  "> 
incidence,  5 
World  War  I,  1,  5 
rejection  for  service,  5 
screening  process,  1,  8 
screening  standards,  5 
Tuberculosis,  National  Research  Council 
Subcommittee  on,  recommendations,  fl 
Tunisian  campaign,  ration  for,  115-116 
Turner’s  Lane  Hosp  (Penna.),  study  of 
nervous  disorders,  173 
Twelve-in-one  ration,  129 
Twentieth  Air  Force,  nutrition  study,  93 
Typhoid  fever : 

immunization  status  patients,  279 
incidence,  273,  276,  277 
investigation  of  outbreak,  25 
Typhoid-paratyphoid — 
vaccination ; 

admlnist'^ative  requirements,  274,  275, 
276,  352-353 

development  and  adoption,  272 
directives,  273,  274 
effectiveness,  276-279 
methods,  27.3-276 
reactions,  279-280 
revaccination.  275 
vaccine ; 

changes,  272-273 
dosage,  273,  275 

not  administered  with  yellow  fever 
vaccine,  309 


Typhoid-paratyphoid — Uontinned 
siieciflcity,  273 
Strains  u.sed,  273 
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